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,ZRXOGOLNHWRH[SUHVVP\VSHFLDODSSUHFLDWLRQDQGWKDQNVWRP\VXSHUYLVRUV
$VVRFLDWH3URIHVVRU'U$PLQXGGLQ5XVNDPDQG3URIHVVRU'U$EGXO5DKLP<DDFRE
IRUJLYLQJPHJXLGDQFHFULWLFDOFRPPHQWVDQGHQFRXUDJHPHQWGXULQJP\VWXG\%RWK
RI\RXKDYHEHHQWUHPHQGRXVPHQWRUV WRPH,DOVRZDQW WRWKDQN\RX'U1DMLDQG
$VVRFLDWH3URIHVVRU'U8PL.DOWKRP$KPDG )6870'U0DK\XGGLQ 803
$VVRFLDWH 3URIHVVRU =XOIDNDU 5DPOHH ,,80 0U $PLGRQ $QDQ 8.0 IRU WKH
RSSRUWXQLW\WRJDLQH[WUDNQRZOHGJHLQIRUPDODQGLQIRUPDOIRUHQVLFVFLHQFHHGXFDWLRQ
GXULQJP\3K'MRXUQH\,ZRXOGDOVROLNHWRWDNHWKLVRSSRUWXQLW\WRWKDQN$VVRFLDWH
3URIHVVRU'U$ULHII6DOOHK5RVPDQ870DQG3URIHVVRU'U$PLU+XVLQ0RKG1RU
86,0P\YLYDYRFHH[DPLQHUVIRUWKHLUYHU\KHOSIXOFRPPHQWVDQGVXJJHVWLRQV,
JUDWHIXOO\DFNQRZOHGJHWKHIXQGLQJUHFHLYHGWRZDUGVP\3K'IURPWKH0\%UDLQ
0LQLVWU\ RI +LJKHU (GXFDWLRQ 0DOD\VLD 02+( IURP P\ IDPLO\ HVSHFLDOO\ P\
EURWKHUVDQGVLVWHUV0U.KDOHG6DIL3XVDW,VODP870DQGVHYHUDOUHVHDUFKJUDQWV
IURP87002+(,ZRXOGHVSHFLDOO\OLNHWRWKDQNSURIHVVRUVDVVRFLDWHSURIHVVRUV
DQGOHFWXUHUVRI)DFXOW\RI,VODPLF&LYLOLVDWLRQ870-RKRU%KDUXIRUJLYLQJDFDGHPLF
VXSSRUWVDORQJWKLVMRXUQH\6SHFLDOWKDQNVWRP\IDPLO\:RUGVFDQQRWH[SUHVVKRZ
JUDWHIXO , DP WRP\PRWKHU DQG IDWKHU1RUL\DK5D]DOL%DKDUXGGLQ ,PDP$ZDQJ
PRWKHU DQG IDWKHULQODZ 6LWL .DUWLZL =DLQDO $ELGLQ 5RVODQ 0DMXNL DQG DOO P\
IDPLO\PHPEHUVIRUDOOWKHVDFULILFHVWKDW\RXKDYHPDGHRQP\EHKDOI$OOSUD\HUVIRU
PHZHUHZKDWVXVWDLQHGPHWKLVIDU,ZRXOGDOVROLNHWRWKDQNDOORIP\IULHQGVZKR
VXSSRUWHGPHLQWKLVMRXUQH\WRVWULYHWRZDUGVP\JRDO)LQDOO\,ZRXOGOLNHWRH[SUHVV
P\ DSSUHFLDWLRQ WR P\ EHORYHG ZLIH 6LWL 5RELDWXQ $GGDZL\DK 5RVODQ ZKR VSHQW
VOHHSOHVVQLJKWVZLWKDQGZDVDOZD\VP\VXSSRUWLQWKHPRPHQWVZKHQWKHUHZDVQR
RQHWRDQVZHUP\TXHULHV$OVRWR<XVXI)DZZD]IRUEHLQJRQHRIWKHXOWLPDWHUHDVRQV
IRUILQLVKLQJWKLVMRXUQH\ 
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7KHZRUOGLVFDOOLQJIRUIRUHQVLFVFLHQFHLQSURYLQJWKHWUXWKIRUWKHMXVWLFHRI
VRSKLVWLFDWHGFDVHV7KH LPSDFWRI VHSDUDWLRQEHWZHHQ UHOLJLRQ DQGVFLHQFHDQG WKH
QHJOLJHQFHRIYLHZLQJIRUHQVLFVFLHQFHIURPWKHPDTƗৢLGLFSHUVSHFWLYHOHIWDKXJHJDS
LQVKDULDKOLWHUDWXUHVWKXVUHVXOWLQJIRUHQVLFVFLHQFHWREHFRPHH[FOXVLYHDQGDOLHQWR
,VODPLF ODZ)DLOXUH LQXQGHUVWDQGLQJIXQGDPHQWDOVRI IRUHQVLFVFLHQFHZRUVHQV WKH
VLWXDWLRQE\JLYLQJQHJDWLYH LPSOLFDWLRQVWRZDUGV WKH LQFRPSHWHQF\RI ,VODPLF ODZ
7KLVVWXG\DLPVWRLGHQWLI\IRUHQVLFVFLHQFHHOHPHQWVLQ0XVOLPVFKRODUV¶YLHZRQWKH
DGPLVVLELOLW\RIDOTDUƯQDK LQ ,VODP WRDQDO\VH WKH UHODWLRQVKLSRI IRUHQVLF VFLHQFH
HOHPHQWVZLWKPDTƗ܈LGDOVKDUƯµDKIURPLWVWUDQVIHUDELOLW\WKURXJKUHSRUWHGIRUHQVLF
VFLHQFHFDVHVWRDQDO\VHIXQGDPHQWDOIUDPHZRUNRIIRUHQVLFVLQ,VODPDQGWRSURSRVH
IRUDIXQGDPHQWDOUHFRPPHQGDWLRQRIIRUHQVLFVFLHQFHDVLQWHJUDWLRQZLWKDOTDUƯQDK
WRZDUGV DFKLHYLQJ PDTƗ܈LG DOVKDUƯµDK 7KLV TXDOLWDWLYH UHVHDUFK XVHG *URXQGHG
7KHRU\ DQG FRQWHQW DQDO\VLV PHWKRG WR REWDLQ UHVHDUFK REMHFWLYHV &RQVWDQW
FRPSDUDWLYHDSSURDFKRQWKHRUHWLFDOVDPSOHVDQGGHVFULSWLYHLQGXFWLYHDQGGHGXFWLYH
DSSURDFKHV RQ VHOHFWHG SULPDU\ DQG VHFRQGDU\ VRXUFHV RI GDWD ZHUH XVHG LQ WKH
DQDO\VLVSURFHVVZLWKWKHDVVLVWRI$WODVWLYHUVLRQDVDVRIWZDUHDQDO\VLVWRRO$WRWDO
RI  IRUHQVLF VFLHQFH HOHPHQWV ZHUH IRXQG ZKLFK EXLOW IRXU NH\ IXQGDPHQWDOV
QDPHO\ µIRUHQVLFV MXULVSUXGHQFH¶ µKXPDQ FDSLWDO¶ µIRUHQVLF DQDO\VLV¶ DQG
µDFFUHGLWDWLRQ¶ 7KH WUDQVIHUDELOLW\ LQWHUSUHWHG IURP WKH WKHRU\ WRZDUGV VHOHFWHG
WKHPDWLFIRUHQVLFFDVHVSURYHGWKDWDOOIRXUNH\IXQGDPHQWDOVGRH[LVWLQSUHVHUYLQJ
WKHILYHHVVHQWLDOYDOXHVRIKXPDQOLIH,QDFKLHYLQJPDTƗ܈LGDOVKDUƯµDKµIRUHQVLFV
MXULVSUXGHQFH¶ IXQGDPHQWDO DFTXLUHV D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI IRUHQVLFV
DSSOLFDWLRQWRZDUGVDFFRPSOLVKLQJWKHPD¶ƗOƗWWKDWFRPSULVHVKLVWRULFDOUHYLHZVWKH
WHUPLQRORJ\RIILTKIRUHQVLFVWKHUHDVRQLQJRIIRUHQVLFVWKURXJKLVWLGOƗOLQXVXOILTK
DQG LWV UHODWLRQVKLSZLWKPD[LPV$V IRU WKH DGDSWDWLRQ IRU VKDULDK OHJDOSXUSRVHV
µKXPDQFDSLWDO¶IXQGDPHQWDOKLJKOLJKWVDKROLVWLFDSSURDFKLQDFKLHYLQJPDTƗ܈LGDO
VKDUƯµDK WKURXJK IRUHQVLF VFLHQFH HGXFDWLRQ DQG WUDLQLQJ DV ZHOO DV IXOILOOLQJ WKH
FRPSHWHQF\ RI H[SHUWV 7KH µIRUHQVLF DQDO\VLV¶ IXQGDPHQWDO LQFRUSRUDWHV OHYHO RI
GRXEW LQ DQDO\VLV HWKLFV SUHVXPSWLYH DQG FRQILUPDWRU\ WHVW LQVWUXPHQWV FULPH
ODERUDWRULHVHSLVWHPRORJ\DQGDQDO\VLVKHOGE\DVKDULDKHQWLW\DVVDOLHQWIHDWXUHVWR
PLQLPLVH VKXEKDK 7KHVH IHDWXUHV FRQWULEXWH WR WKH VXJJHVWLRQ RI HVWDEOLVKLQJ
IRUHQVLFV ODERUDWRU\ IRU VKDULDK OHJDO SXUSRVHV 7KH µDFFUHGLWDWLRQ¶ IXQGDPHQWDO
UHYLHZHGVL[VWDQGDUGVLQIRUHQVLFVFLHQFH,6206,6206
6$00DQG$6&/'SURJUDP$PRQJDOORQO\,62LVQRWFRPSOLHGZLWKVKDULDK
SULQFLSOHV7KHFRPELQDWLRQRIWKHVHILYHVWDQGDUGVHQVXUHVWKHTXDOLW\DVVXUDQFHRI
IRUHQVLFVDSSOLFDWLRQWRDFKLHYHPDTƗ܈LGDOVKDUƯµDK7KXVWKHLQWHJUDWLRQRIIRUHQVLF
VFLHQFHZLWKDOTDUƯQDKWKURXJKLWVIXQGDPHQWDOVLVSURYHQSRVVLEOHWRUHDOLVHPDTƗ܈LG
DOVKDUƯµDK7KLVVWXG\VXJJHVWVWKDWWKHIRXUIXQGDPHQWDOVVKRXOGEHJLYHQSULRULW\
DQGHYDOXDWLRQLQUDLVLQJWKHEDURIIRUHQVLFVFLHQFHLQ,VODP
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'XQLD PHPHUOXNDQ VDLQV IRUHQVLN XQWXN PHPEXNWLNDQ NHEHQDUDQ GDODP
SHQJDGLODQEDJLNHVNHV\DQJUXPLW.HVDQGDULSDGDSHPLVDKDQDQWDUDDJDPDGDQVDLQV
VHUWDSHQJDEDLDQGDODPPHOLKDWVDLQVIRUHQVLNPHQJLNXWVXGXWSDQGDQJPDTƗ܈LGDO
VKDUƯµDKPHQLQJJDONDQUXDQJ\DQJEHVDUGDODPSHQ\HOLGLNDQV\DULDKPHQ\HEDENDQ
VDLQVIRUHQVLNPHQMDGLHNVNOXVLIGDQDVLQJNHSDGDXQGDQJXQGDQJ,VODP.HJDJDODQ
XQWXNPHPDKDPL WHUDV VDLQV IRUHQVLNPHQDPEDKEXUXN VLWXDVL \DQJPHPEHUL LPHM
QHJDWLIVLVWHPSHUXQGDQJDQ,VODPVHEDJDLWLGDNNRPSHWHQ.DMLDQLQLEHUWXMXDQXQWXN
PHQJHQDOSDVWLHOHPHQVDLQVIRUHQVLN\DQJWHUGDSDWGDODPSHQGDSDWXODPDEHUNDLWDQ
SHQHULPDDQ DOTDUƯQDK GDODP ,VODP PHQJDQDOLVLV KXEXQJDQ DQWDUD HOHPHQ VDLQV
IRUHQVLNGHQJDQPDTƗ܈LGDOVKDUƯµDKGDULSDGDNHEROHKSLQGDKDQQ\DPHODOXLNHVNHV
\DQJPHOLEDWNDQ VDLQV IRUHQVLN PHQJDQDOLVLV NHUDQJND WHUDV VDLQV IRUHQVLN GDODP
,VODPGDQPHQJXVXONDQFDGDQJDQEDJLWHUDVVDLQVIRUHQVLNPHODOXLLQWHJUDVLGHQJDQ
DOTDUƯQDKNHDUDKPHQFDSDLPDTƗ܈LGDOVKDUƯµDK.DMLDQNXDOLWDWLILQLPHQJJXQDNDQ
PHWRGRORJL*URXQGHG7KHRU\GDQDQDOLVLVNDQGXQJDQEDJLPHQFDSDLREMHNWLINDMLDQ
3HQGHNDWDQSHUEDQGLQJDQEHUWHUXVDQWHUKDGDSVDPSHOWHRULGDQSHQGHNDWDQGHVNULSWLI
LQGXNWLIGDQGHGXNWLIWHUKDGDSVXPEHUSULPHUGDQVHNXQGHUWHUSLOLKWHODKGLJXQDNDQ
GHQJDQEDQWXDQSHULVLDQDQDOLVLVNXDOLWDWLI$WODVWLYHUVL6HMXPODKHOHPHQVDLQV
IRUHQVLNWHODKGLWHPXL\DQJVHWHUXVQ\DPHPEHQWXNHPSDWNXQFLWHUDVLDLWXµIDOVDIDK
VDLQV IRUHQVLN¶ µPRGDO LQVDQ¶ µDQDOLVLV IRUHQVLN¶ GDQ µDNUHGLWDVL¶ ,QWHUSUHWDVL
NHEROHKSLQGDKDQGDULSDGDWHRULWHUVHEXWWHUKDGDSNHVNHVIRUHQVLNWHUSLOLKPHQJLNXW
WHPDPHPEXNWLNDQEDKDZDNHHPSDWHPSDWNXQFLWHUDVWHODKZXMXGGDODPPHPHOLKDUD
OLPD NHSHQWLQJDQ DVDV GDODP NHKLGXSDQ PDQXVLD 'DODP PHQFDSDL PDTƗ܈LG DO
VKDUƯµDK WHUDV µIDOVDIDK VDLQV IRUHQVLN¶ PHQ\LPSXONDQ VHEXDK SHPDKDPDQ
NRPSUHKHQVLI EDJL DSOLNDVL VDLQV IRUHQVLN NH DUDK PHQ\HPSXUQDNDQPD¶ƗOƗW \DQJ
PHUDQJNXPL XODVDQ VHMDUDK WHUPLQRORJL ILTK IRUHQVLN SHUWLPEDQJDQ IRUHQVLN
PHQHUXVL LVWLGOƗO GDODPXVXO ILTK VHUWDKXEXQJNDLW GHQJDQNDHGDKNDHGDKQ\D%DJL
DGDSWDVL GDODP SHUXQGDQJDQ V\DULDK WHUDV µPRGDO LQVDQ¶ PHQRQMRONDQ VHEXDK
SHQGHNDWDQ KROLVWLN GDODP PHQFDSDL PDTƗ܈LG DOVKDUƯµDK PHODOXL SHQGLGLNDQ GDQ
ODWLKDQ VHUWD SHQ\HPSXUQDDQ NRPSHWHQVL EDJL SDNDU 7HUDV µDQDOLVLV IRUHQVLN¶
PHUDQJNXPL WLQJNDWDQ NHUDJXDQ GDODP DQDOLVLV HWLND DQDOLVLV VDULQJDQ GDQ
SHQJHVDKDQ LQVWUXPHQHSLVWHPRORJLPDNPDO IRUHQVLNGDQDQDOLVLV \DQJGLODNXNDQ
ROHKHQWLWLV\DULDKVHEDJDLFLULFLULSHQWLQJEDJLPHQJXUDQJNDQV\XEKDK&LULFLULLQL
PHPEHUL VXPEDQJDQ NHSDGD FDGDQJDQ SHQXEXKDQPDNPDO IRUHQVLN EDJL NHJXQDDQ
SHUXQGDQJDQ V\DULDK 7HUDV µDNUHGLWDVL¶PHPEXDW VRURWDQ WHUKDGDS HQDP SLDZDLDQ
GDODPVDLQVIRUHQVLN,6206,62066$00GDQSURJUDP
$6&/'$QWDUDNHVHPXDSLDZDLDQWHUVHEXWKDQ\D,62WLGDNPHPDWXKLSULQVLS
V\DULDK.RPELQDVLOLPDSLDZDLDQGDSDWPHPDVWLNDQMDPLQDQNXDOLWLGDODPDSOLNDVL
VDLQV IRUHQVLN EDJLPHQFDSDLPDTƗ܈LG DOVKDUƯµDK.HVHOXUXKDQQ\D LQWHJUDVL VDLQV
IRUHQVLN GHQJDQ DOTDUƯQDK PHODOXL WHUDVWHUDVQ\D GLEXNWLNDQ PDPSX PHQFDSDL
PDTƗ܈LGDOVKDUƯµDK.DMLDQ LQLPHQFDGDQJNDQDJDUNHHPSDWHPSDW WHUDVGLEHULNDQ
NHXWDPDDQGDQSHQLODLDQGHPLPHQJDQJNDWNHGXGXNDQVDLQVIRUHQVLNGDODP,VODP
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)DLOXUHLQ8QGHUVWDQGLQJWKH)XQGDPHQWDOVRI)RUHQVLFV
/HDGVWR,UUHOHYDQWDQG0LVLQWHUSUHWDWLRQLQ/HJDO
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,MWLKƗGRIDOণXNP 
 3UREOHP6WDWHPHQW 
 5HVHDUFK2EMHFWLYHV 
 5HVHDUFK4XHVWLRQV 
 5HVHDUFK6FRSH 
 2ULJLQDO&RQWULEXWLRQVRI7KLV6WXG\ 
 2SHUDWLRQDO'HILQLWLRQ 
)RUHQVLF6FLHQFH)XQGDPHQWDOV 
$O4DUƯQDK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 
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 
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 )RUHQVLF6FLHQFH)XQGDPHQWDOV 
6FLHQWLILF$VSHFWV 
1RQ6FLHQWLILF$VSHFWV 
 7KH,QWHJUDWLRQEHWZHHQ$O4DUƯQDKDQG)RUHQVLF6FLHQFH
WKURXJK0DTƗৢLGDO6KDUƯµDK7KH$GPLVVLELOLW\DQG3UHYLRXV
6WXGLHV 
 (DUO\DQG0RGHUQ7KHRULHVRI0DTƗৢLGDO6KDUƯµDK 
'HILQLWLRQDQG(DUO\7KHRULHV3ULQFLSOHVDQG5HODWLRQV
ZLWK4DZƗµLGDO)LTKL\\DK 
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0DTƗৢLGDO6KDUƯµDKLQDOµ8TǌEƗWDQG,WV5HODWLRQVKLSZLWK
0HDQVRI-XULVGLFWLRQLQ,VODP:DVƗ¶LODO,WKEƗWIƯDO
6KDUƯµDKDO,VOƗPL\\DK 
$%ULHI5HYLHZRQWKH5HODWLRQVRIDO0DৢƗOƯতDO0XUVDODK
DQG6DGGDO'KDUƯµDKZLWK0DTƗৢLGDO6KDUƯµDK 
7KH,QWHUSUHWDWLRQDQG$SSOLFDWLRQRI0DTƗৢLGDO6KDUƯµDK
LQ5HFHQW5HVHDUFK$UHD 
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DO6KDUƯµDK 
 7KH8QGHUVWDQGLQJRI&HUWDLQW\WKURXJK,WV/HYHORI
3HUFHQWDJH&RQFOXGHGIURP4&$0HWKRG 
 6DPSOHRI)LHOG6REULHW\7HVW&RPSLODWLRQ*XLGHOLQHV 
 2YHUYLHZRI7KH,QWHJUDWLRQRI)RUHQVLF6FLHQFH
)XQGDPHQWDOVDQGDO4DUƯQDKWRZDUGV$FKLHYLQJ
0DTƗৢLGDO6KDUƯµDK 
 7KH7KHRU\RI$FKLHYLQJ0DTƗৢLGDO6KDUƯµDKWKURXJK
)RUHQVLFV-XULVSUXGHQFH 
 7KH7KHRU\RI$FKLHYLQJ0DTƗৢLGDO6KDUƯµDKWKURXJK
+XPDQ&DSLWDO 
[L[

 $Q,OOXVWUDWLRQRIDO$ৢIDKƗQƯ,VODPLFDQG+ROLVWLF
'HYHORSPHQW0RGHO6RXUFHGIURP2ODGDSRDQG$VPDN
 
 7KH7KHRU\RI$FKLHYLQJ0DTƗৢLGDO6KDUƯµDKWKURXJK
)RUHQVLF$QDO\VLV 
 7KH7KHRU\RI$FFUHGLWDWLRQ&RPELQDWLRQ7RZDUGV
$GDSWDWLRQRI)RUHQVLF6FLHQFHIRU6KDULDK/HJDO
3XUSRVHWR$FKLHYH0DTƗৢLGDO6KDUƯµDK 

 
[[


/,672)$%%5(9,$7,216
$'     $QQR'RPLQLEHIRUHFXUUHQWHUD
$),6     $XWRPDWHG)LQJHUSULQW,GHQWLILFDWLRQ6\VWHP
$+     $IWHU+LMUDK
%&(%&(    %HIRUH&XUUHQW(UD
&(&(    &XUUHQW(UD
'$,- 'LSORPD LQ ,VODPLF -XGLFLDU\ DQG /HJDO
$GPLQLVWUDWLRQ
'1$     'HR[\ULERQXFOHLF$FLG
)%,     )HGHUDO%XUHDXRI,QYHVWLJDWLRQ
*7     *URXQGHG7KHRU\
,.0     ,QVWLWXW.LPLD0DOD\VLD
,/.$3    -XGLFLDODQG/HJDO7UDLQLQJ,QVWLWXWH
,77& %DKDJLDQ ,QGXVWUL 'DQ .ODVLILNDVL 7DULI
'DJDQJDQ ,QGXVWU\ DQG 7UDGH 7DULII
&ODVVLILFDWLRQ
-$:, -DEDWDQ $JDPD ,VODP :LOD\DK 3HUVHNXWXDQ
'HSDUWPHQW RI )HGHUDO 7HUULWRU\ RI ,VODPLF
$IIDLUV
-.60 -DEDWDQ.HKDNLPDQ6\DULDK0DOD\VLD6KDULDK
-XGLFLDU\'HSDUWPHQWRI0DOD\VLD
.,0,$ -DEDWDQ .LPLD 0DOD\VLD 'HSDUWPHQW RI
&KHPLVWU\
10/     1DWLRQDO0HWURORJ\/DERUDWRU\
1R     1XPEHU 
SEXK    3HDFHEHXSRQ+LP
[[L

UD     5DڲLDOODKµDQKXµDQKXPµDQKƗ
3'     3ULPDU\'DWD
SO     3OXUDO
%3$     %ORRG3DWWHUQ$QDO\VLV
33     3XEOLF3URVHFXWRU
33$ 3HJDZDL 3HQJXDWNXDVD $JDPD 5HOLJLRXV
(QIRUFHPHQW2IILFHU
503     5R\DO0DOD\VLD3ROLFH
6$00 6LMLO $NUHGLWDVL 0DNPDO 0DOD\VLD /DERUDWRU\
$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD
6,06     6HFRQGDU\,RQ0DVV6SHFWURPHWU\
6,5,0 6FLHQWLILF DQG ,QGXVWULDO 5HVHDUFK ,QVWLWXWH RI
0DOD\VLD
623     6WDQGDUG2SHUDWLQJ3URFHGXUH
67$1'$5'6   'HSDUWPHQWRI6WDQGDUGV0DOD\VLD
675     6SHFLDO7HFKQLFDO5HTXLUHPHQW
VZW     6XEۊƗQDKXZDWDµƗOƗ
 
[[LL


7$%/(2)&$6(6
-R\ELQ)HOL[Y3XEOLF3URVHFXWRU>@0/-
/DL:HQJ.HDWY3XEOLF3URVHFXWRU>@0/-
/LQJ+DZ&KHXQY3XEOLF3URVHFXWRU>@0/-
$]LODKELQ+DGUL	$QRUY3XEOLF3URVHFXWRUDQGDQRWKHUDSSHDO>@0/-
3HQGDNZD6\DULH1HJHUL6DEDKOZQ5RVOLELQ$EGXO-DSDU>@-+
3XEOLF3URVHFXWRUY6DP+RQJ&KR\>@0/-
-XQDLGLELQ$EGXOODKY3XEOLF3URVHFXWRU>@0/-6&
3XEOLF3URVHFXWRUY/LP/LDQ&KHQ>@0/-
'DWR¶0RNKWDUELQ+DVKLPY3XEOLF3URVHFXWRU>@0/-)&
3XEOLF3URVHFXWRUY0XKDPHGELQ6XODLPDQ>@0/-)&
.RQJ1HQ6LHZ>@0/-
:RQJ&KRS6DRZY3XEOLF3URVHFXWRU>@0/-

 
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127(2)75$16/,7(5$7,21
&RQVRQDQWV

$UDELF 7UDQVOLWHUDWHG(QJOLVK $UDELF 7UDQVOLWHUDWHG(QJOLVK

ǤyǪ   ¶$$   ǹ   6
Ǭ   %   Ǻ   '
Ǯ   7   ǻ   7
ǯ   7+   Ǽ   =
ǰ   -   ǽ   µ
Ǳ   +   Ǿ   *+
ǲ   .+   Ȁ   )
ǳ   '   ȁ   4
Ǵ   '+   Ȃ   .
ǵ   5   ȃ   /
Ƕ   =   Ȅ   0
Ƿ   6   ȅ   1
Ǹ   6+   ȇ   : 
[[LY

Ȇ   +   ȉ   <
'LSKWKRQJ
$UDELF 7UDQVOLWHUDWHG(QJOLVK $UDELF 7UDQVOLWHUDWHG(QJOLVK

ȉȓǫ   D\   ȇȓǫ   DZ
9RZHOV
$UDELF 7UDQVOLWHUDWHG(QJOLVK

Ȓ ǫ   D

Ү
Ǫȉ    ë
Ҭǫȇ    X
 
[[Y


*/266$5<2),6/$0,&7(506
$NKOƗT    *RRGYLUWXH
µ$TƯGDK    )DLWK
$OED\\LQDK    0HDQRISURRI
$OڲDUǌUL\\ƗWDONKDPVDK  )LYHHVVHQWLDOYDOXHV
)DVNKXDOۊXNP   7HUPLQDWLRQRIMXGJHPHQW
ۉLIܲDOGƯQ    7KHSUHVHUYDWLRQRIUHOLJLRQ
ۉLIܲDOQDIV    7KHSUHVHUYDWLRQRIOLIH
ۉLIܲDOµDTO    7KHSUHVHUYDWLRQRILQWHOOHFW
ۉLIܲDOPƗO    7KHSUHVHUYDWLRQRISURSHUW\
ۉLIܲDOQDVOµLUG   7KHSUHVHUYDWLRQRIOLQHDJHGLJQLW\
µ,EƗGƗW    :RUVKLSSLQJ
-XPKǌU    0RVWVFKRODUV
0XƗPDOƗW    7UDQVDFWLRQ
$OTDUƯQDK    &LUFXPVWDQWLDO(YLGHQFH
6DQDG     7KHFKDLQRIQDUUDWRULQDKDGLWK
܇ۊÄۊD\Q    5HIHUVWRৡDতƯত%XNKDULDQG0XVOLP
6KXEKDK  'RXEWVFRQMHFWXUHKHVLWDWLRQ
$OTƗڲƯ  -XGJH
$OLTUƗU  &RQIHVVLRQ
$OVKDKƗGDK  7HVWLPRQ\
$O\DPƯQ  2DWK
8ODPƗ¶DOPXWDTDGGLPƯQ  3UHYLRXVVFKRODUV
8ODPƗ¶DOPXµƗVLUƯQ   3UHVHQWODWHVWVFKRODUV
[[YL
/,672)$33(1',&(6
$33(1',;

7,7/( 3$*(
   
$ &RS\ULJKWV$ZDUGVDQG3XEOLFDWLRQV 
% 2YHUDOO1HWZRUN9LHZRI&RGLQJ5HVXOWV 
% +LHUDUFK\RI)UHH1RGHV2SHQ$[LDODQG6HOHFWLYH&RGHV 
% ,QWHUYLHZ3URWRFRO 
% ,QWHUYLHZ3URWRFRO 
& $GGLWLRQDO4XDOLILFDWLRQ 
& $GGLWLRQDO4XDOLILFDWLRQ&RQWLQXHG 
' (QVXULQJ7UXVWZRUWKLQHVV 
' (QVXULQJ7UXVWZRUWKLQHVV&RQWLQXHG 
( *DLQLQJ,QWHUQDO9DOLGLW\ 
( *DLQLQJ,QWHUQDO9DOLGLW\ 
( *DLQLQJ,QWHUQDO9DOLGLW\ 
( *DLQLQJ,QWHUQDO9DOLGLW\ 
) 7KHRUHWLFDOVDPSOLQJDQG&RGLQJ3URFHVV6DPSOH 






,1752'8&7,21
 3UHOLPLQDU\6WXG\
7HFKQRORJ\ LV FRQVWDQWO\ HYROYLQJ DV WKHZRUOG KDV EHHQ UDSLGO\ FKDQJHG
+XPDQVRFLHW\QRZDGD\VEHFDPHPRUHVRSKLVWLFDWHGPRUHDGYDQFHGDQGFRPSOHWHO\
GLIIHUHQWDVGD\VSDVVHG7HFKQRORJ\KDVGUDVWLFDOO\FKDQJHGHYHU\WKLQJPDNLQJWKH
GDLO\OLIHHDVLHUPRUHHIILFLHQWDQGXQGRXEWHGO\LQIOXHQFLQJSHRSOHE\FKDQJLQJWKH
H[SHFWDWLRQVDQGUHDOLWLHV)RUHQVLFVFLHQFHLVRQHRIWKHDUHDVWKDWGHYHORSLQJUHDW
VSHHG7KHGHYHORSPHQWDQGLPSURYHPHQWRIWHFKQRORJ\XVHGLQWKHILHOGRIIRUHQVLF
REYLRXVO\KHOSVLQSURYLGLQJJRRGQHVVHOLPLQDWLQJKDUPVDQGJLYLQJMXVWLFH3ULRUWR
LWV ILHOG IRUHQVLF VFLHQFHPHUHO\JLYHVEHQHILWV LQ WKH MXGLFLDODVSHFW LQKHOSLQJ WR
VROYHFDVHVDQGFRQYLFWFULPLQDOV0RUHRYHUIRUHQVLFVFLHQFHKDVVKDSHGWKHZRUOG
RIMXVWLFHE\VHWWLQJXSLWVSULRUWREHLQKLJKHUOHYHOLQFRXUW:LWKRXWIRUHQVLFVFLHQFH
WKH WUXWK EHKLQG VRPH RI WKH PRVW VRSKLVWLFDWHG FULPLQDO DFWLRQV ZRXOG UHPDLQ
XQVROYHG&HUWDLQO\ZLWKWKHDGYDQFHPHQWRIWHFKQRORJ\DQGWKHGHYHORSPHQWRIQHZ
PHWKRGVDQGWHFKQLTXHVLQWKLVIRUHQVLFILHOGZLOOSUHFLVHDQGLQFUHDVHWKHDFFXUDF\RI
VROYLQJWKHFULPHV
$GPLWWHGO\DOTDUƯQDKKDVEHHQXVHGIURPWKHHDUOLHUSUHVHQFHRI ,VODPWR
SULRUMXVWLFHLQILUVWSODFH,QDJOLPSVHWKHUHODWLRQEHWZHHQIRUHQVLFVFLHQFHDQGDO
TDUƯQDKLQSUHVHUYLQJKXPDQHVVHQWLDOYDOXHVJLYHVDJHQHUDOK\SRWKHVLVWKDWIRUHQVLF


VFLHQFHKDVLWVRZQUROHLQSUHVHUYLQJWKHILYHHVVHQWLDOYDOXHVLQPDTƗ܈LGDOVKDUƯµDK
IDLWKOLIHOLQHDJHLQWHOOHFWDQGSURSHUW\,QWKHVDPHWLPHDOVKDUƯµDKLVFRPPRQO\
JURXQGHGRQLQWHUHVWVWRWKHLQGLYLGXDODQGFRPPXQLW\DQGLWLVLQWHQWLRQHGWRSURWHFW
DQGSUHVHUYHEHQHILWVDQGWRSURYLGHDQGSHUIHFWDEHWWHUFRQGLWLRQRIKXPDQOLIHRQ
HDUWK0DTƗ܈LGDOVKDUƯµDKLVWKHNQRZOHGJHRIWKHJRDOVRUWKHSXUSRVHVWKDW$OODK
VZWKDVFRQVLGHUHG LQ IRUPXODWLQJ WKH ODZVRI ,VODP ,WGLVFXVVHVRQZK\RI WKH
SDUWLFXODU OHJLVODWLRQRIUXOH OHJLVODWHG7KHGLVFRYHULHVRI WKHUHODWLRQVKLSEHWZHHQ
IRUHQVLFVFLHQFHDQGPDTƗ܈LGDOVKDUƯµDK WKURXJKWKHLQWHJUDWLRQRIDOTDUƯQDKKDV
\HWWREHGRQH+HQFHWKLVTXDOLWDWLYHVWXG\ZDVFRQGXFWHGWRILOOWKHJDSV
 %DFNJURXQGRI6WXG\
$GYDQFHGWHFKQRORJ\DQGVRSKLVWLFDWHGFULPHVWUDWHJLHVQRZDGD\VFRQWULEXWH
WRODUJHQXPEHUVRIYHU\FRPSOLFDWHGGLIILFXOWWREHVROYHGDQGZHOOSODQQHGFDVHV
&ULPLQDOVZLOOWU\WKHLUEHVWWRFRQFHDOFULPHVXVLQJYDULRXVPHWKRGVDQGVWUDWHJLHV,Q
DUHIHUHQFHWRWKH,VODPLFODZLQWURGXFHGE\,VODPLFFRXQWULHVVXFKDV6DXGL$UDELD
3DNLVWDQ 6XGDQ ,UDQ DQG 0DOD\VLD WKHUH DUH VRPH HQDFWPHQWV DQG VWDWXWHV
FRQFHUQLQJWKHODZRIHYLGHQFHDQGLWVYDOLGLW\+RZHYHUWKHUHLVDVLWXDWLRQZKHUH
VRPHPHDQV RI SURRI KDV EHFRPH LQVXIILFLHQW DQG LQHIILFLHQW LQ DVVLVWLQJ WR VROYH
FULPHV DQG FDVHV 6RPH RI WKHPHWKRGV DUH DOVR RXWGDWHG DQG LQFDSDEOH WR VROYH
SURIHVVLRQDO DQG VRSKLVWLFDWHG FULPHV WKXV EULQJ LQMXVWLFH WR YLFWLPV  ,W LV DQ
XQDYRLGDEOHSUREOHPIDFHGLQWKHVHFRXQWULHV
$V UHSRUWHG E\ /DXSD -XQXV  E\ IRFXVVLQJ RQ WKH GHYHORSPHQW RI
VFLHQFH DQG WHFKQRORJLFDOSURJUHVV LQ WKH ILHOGRI IRUHQVLF VFLHQFHFDQEHXVHIXO LQ
FULPLQRORJ\ ILHOG )RUHQVLF VFLHQFH KDV KHOSHG ODZ HQIRUFHPHQW LQ VROYLQJ FULPHV
WKURXJK GHWHFWLRQ PHWKRGV VXFK DV ILQJHUSULQWLQJ WKH ILUHDUPV LGHQWLILFDWLRQ
LQYROYLQJ WKH H[DPLQDWLRQ RI EXOOHWV DQG VKHOOV DQG JXQILUH UHVLGXH DQDO\VLV
FODVVLILFDWLRQ RI EORRG GHR[\ULERQXFOHLF DFLG '1$ SURILOLQJ DQDO\VLV WUDFH


HYLGHQFHRWKHUDQDO\VHVLQFOXGLQJH[DPLQDWLRQRIGRFXPHQWVGLJLWDOIRUHQVLFVDQG
IRUHQVLFPHGLFLQHDVNQRZQDVIRUHQVLFSDWKRORJ\'1$SURILOLQJIRUH[DPSOHZDV
ILUVWLQWURGXFHGDQGDGRSWHGLQLQ(QJODQGZKHQSROLFHRUGHUHG$OOHF-HIIUH\V
IURP(QJODQGZKRVWXGLHGWKHXVHRI'1$LQIRUHQVLFVWRSURYHWKHWHVWLPRQ\RID
\HDUROG \RXWK LQ D UDSH DQG PXUGHU FDVH LQ (QJODQG
V 0LGODQGV 7KH '1$
SURILOLQJWHVWWKHQFRQILUPHGWKHWHHQDJHULVWKHYLFWLPDQGQRWORQJDIWHUWKDWWKHUHDO
UDSLVWVDUUHVWHGDOVRXVLQJ'1$SURILOLQJPHWKRGV&RUPLHUHWDO
+LVWRULFDOO\ LW ZDV UHFRUGHG LQ WKH VWRU\ RI 3URSKHW <ǌVXI SEXK DQG
LPUD¶DKDOµD]Ư]WKHZLIHRIWKHJRYHUQRUWKDWDOTDUƯQDKKDGEHHQXVHGWRGHWHUPLQH
WUXHIDFWVRIWKHVLWXDWLRQ7KHUHIRUHWKHWHDURI3URSKHW<ǌVXI¶VSEXKJDUPHQWDW
WKHEDFNLVDSRZHUIXOIRUPRIDOTDUƯQDKWRVKRZWKDW3URSKHW<ǌVXISEXKGLG
QRWKDUDVVWKHZRPDQEXWLQIDFWWKDWZRPDQSXUVXHGKLP7KHYHUVHVDUHDVLQWKH
VHTXHOEHORZ

L &DVHRFFXUUHG
 ՑɰȆ Ցɠ Օɰ ՓǻȆ Ցɺ Փɨ
Օɸ
Ց
Ƿ Օɵ Փɭ Տȯ ՓɸȆ
ՑȻ Ցȯ Փɺ
ՑȻ Ցɼܣ Փۜؠ Օɘ Ցɱ Օɵ Ցɏܣ Փۚ
Օȕ ՑȮ ՑɼȄ ՑȲ Ցʏ Փۂ ՑɤȆ
Ցɛ Րɪ Ւȍ
Ւɛ Օɵ Փɭ զȯ
Ւɛ Ւɻ Ւɀʊ Փɮ
Ցɛ
 Ցɰ؈ Փȉ ՓȰȆ
Ցɢ ՕɦȄ Ցɵ Փɭ Ցɽ Ւɸ Ցɼ Օș
Ցɛ Ցȯ Ցɀ Ցɗհմ
7UDQVODWLRQ+H<ǌVXIVDLG,WZDVVKHWKDWVRXJKWWRVHGXFHPH
DQGDZLWQHVVRIKHUKRXVHKROGERUHZLWQHVVVD\LQJ,ILWEHWKDWKLV
VKLUWLVWRUQIURPWKHIURQWWKHQKHUWDOHLVWUXHDQGKHLVDOLDU
6ǌUDK<ǌVXI

LL +\SRWKHVLVLQIHUUHG
 Ցɰ؈ Փɛ ՓȮȆ զɀɦȄ Ցɵ Փɭ Ցɽ Ւɸ Ցɼ Օș Ցȉ
Ցȱ Ցɡ Ցɗ Րȳ Ւȉ
ՒȮ Օɵ Փɭ զȯ
Ւɛ Ւɻ Ւɀʊ Փɮ
Ցɛ ՑɰȆ Ցɠ Օɰ Փǻ Ցɼհյ
7UDQVODWLRQ%XWLILWEHWKDWKLVVKLUWLVWRUQIURPWKHEDFNWKHQVKH
KDVWROGDOLHDQGKHLVVSHDNLQJWKHWUXWK´
6ǌUDK<ǌVXI

LLL ,QYHVWLJDWLRQVWDUWHGDQGHYLGHQFHIRXQG


 Տɯʊ ՓɌ Ցɏ զɵ
Ւɟ Ցȯ Օʊ Ցɟ զɰ Փǻ զɵ
Ւɟ Փȯ Օʊ
Ցɟ Օɵ Փɭ Ւɻ զɱ Փǻ ՑɤȆ
Ցɛ Րȳ Ւȉ
ՒȮ Օɵ Փɭ զȯ
Ւɛ Ւɻ Ցɀʊ Փɮ
Ցɛɾ
Ց
Ƿ ՑȲȆ զɮ Ցɨ Ցɗհն
7UDQVODWLRQ6RZKHQKHKHUKXVEDQGVDZKLV<ǌVXI
VVKLUWWRUQDW
WKH EDFN KHU KXVEDQG VDLG 6XUHO\ LW LV D SORW RI \RX ZRPDQ
&HUWDLQO\PLJKW\LV\RXUSORW
6ǌUDK<ǌVXI

LY -XGJHPHQWDQGGHFLVLRQ
 Ցɰ؈ ՓȀ ՓɇȆ Ցݵ
ՕݍȄ Ցɵ Փɭ Փș Օɳ
Ւɟ Փɣ զɱ Փǻ Փɣ Փȍ
Օɱ Ցȱ ՓɦʅՓȳ Փɘ
Օɔ Ցȗ ՕȷȄ ՑɼȄ Ցȱ Ցɸ Օɵ Ցɏ ՕɂՓȳ
Օɏ
Ց
Ƿ Ւə Ւȷɽ Ւʆհշ
7UDQVODWLRQ 2 <ǌVXI 7XUQ DZD\ IURP WKLV 2 ZRPDQ $VN
IRUJLYHQHVVIRU\RXUVLQ9HULO\\RXZHUHRIWKHVLQIXO
6ǌUDK<ǌVXI

7REHQRWHG LQ WKLV DFFRXQWDOTDUƯQDK KDVEHHQGLVFRYHUHG WKURXJKD IHZ
FRQFHSWVRIEDVLF IRUHQVLF LQYHVWLJDWLRQDVPHQWLRQHGDERYH7KHYHUVH OLWHUDOO\
VKRZVWKDWWKHUHZDVDQLQYHVWLJDWLRQPDGHWRGLVFRYHUWKHUHDOFRQGLWLRQRIVLWXDWLRQ
3URSKHW<ǌVXI¶VSEXKVKLUWFDQEHFRQVLGHUHGDVSK\VLFDOHYLGHQFHDV6LHJHO
VD\V WKDW SK\VLFDO HYLGHQFH FRQVLVWV RI REMHFWV RU WKLQJV 7KH YHUVH DOVR FRXOG EH
UHODWLYHO\XVHGQRZDGD\VWREHUHODWHGZLWKWKHRXWVROHLPSUHVVLRQVDQGLQVROHLPSULQW
LQ WKH FRQFHSWRI IRUHQVLF HYLGHQFH+HQFH LW GHPRQVWUDWHV WKDW WKH DFFRXQWRI WKH
3URSKHW <ǌVXI SEXK FRQWDLQV WKH DGPLVVLELOLW\ RI IRUHQVLF VFLHQFH ZLWKLQ WKH
FRQFHSWRIDOTDUƯQDKLQ,VODP$VIRUWKHIDPRXVKDGLWKLQWKHERRNRIDOJKDQƯPDK
VSRLOVRIZDUDO%XNKƗUL,EQ5DMDEVDLGWKDWLQWKLVKDGLWK3URSKHW
0XKDPPDGSEXKQRWLFHGWKDWWKHVZRUGRI,EQDO-DPXতKDGEHHQSHQHWUDWHGGHHS

7KHKDGLWKUHIHUVWR7UDQVODWLRQ:KLOH,ZDVVWDQGLQJLQWKHURZRQWKHGD\RIWKHEDWWOHRI%DGU
,ORRNHGWRP\ULJKWDQGP\OHIWDQGVDZWZR\RXQJ$QVDULER\VDQG,ZLVKHGLI,ZHUHEHWZHHQVRPH
VWURQJHUPHQWKDQWKH\2QHRIWKHPFDOOHGP\DWWHQWLRQVD\LQJ8QFOH'R\RXNQRZ$EX-DKO"
,VDLG<HVZKDWGR\RXZDQWIURPKLPP\QHSKHZ"+HVDLG,KDYHEHHQLQIRUPHGWKDWKHDEXVHV
$OODK
V0HVVHQJHU%\+LPLQ:KRVH+DQGVP\VRXO LV LI,VKRXOGVHHKLPWKHQP\ERG\ZLOOQRW
OHDYHKLVERG\WLOOHLWKHURIXVPHHWVKLVGHDWK,ZDVDVWRQLVKHGDWWKDWWDON7KHQWKHRWKHUER\FDOOHG
P\DWWHQWLRQVD\LQJWKHVDPHDVWKHRWKHUKDGVDLG$IWHUDZKLOH,VDZ$EX-DKOZDONLQJDPRQJVWWKH
SHRSOH,VDLGWRWKHER\V/RRN7KLVLVWKHPDQ\RXDVNHGPHDERXW6RERWKRIWKHPDWWDFNHGKLP
ZLWK WKHLU VZRUGVDQGVWUXFNKLPWRGHDWKDQGUHWXUQHG WR$OODK
V0HVVHQJHU WR LQIRUPKLPRI WKDW
$OODK
V0HVVHQJHUDVNHG:KLFKRI\RXKDVNLOOHGKLP"(DFKRIWKHPVDLG,KDYHNLOOHGKLP$OODK
V
0HVVHQJHUDVNHG+DYH\RXFOHDQHG\RXUVZRUGV"7KH\VDLG1R+HWKHQORRNHGDWWKHLUVZRUGV
DQGVDLG1RGRXEW\RXERWKKDYHNLOOHGKLPDQGWKHVSRLOVRIWKHGHFHDVHGZLOOEHJLYHQWR0X
DGK
ELQ
$PUELQDO-DPXK
7KHWZRER\VZHUH0X
DGKELQ
$IUD
DQG0X
DGKELQ
$PUELQ$O-DPXK

DO%XNKƗUL+DGLWK1R


LQWRWKHERG\RIWKHNLOOHGPDQ0XKDPPDG0XKVLQ.KDQ/LWHUDOO\WKLVKDGLWK
VKRZVWKDWWKH3URSKHW0XKDPPDGSEXKGHFLGHGLQWKHXVHRIDOTDUƯQDKZLWKLQ
WKHEDVLVRIIRUHQVLFVFLHQFH7KHH[KLELWRIEORRGVWDLQHGRQ WKHVZRUGVRIWKHWZR
FODLPDQWV ZDV XVHG E\ WKH 3URSKHW SEXK DV D WUXWK LQGLFDWRU RI WKH FODLP
*HQHUDOO\WKHLQGLFDWLRQRIEORRGVWDLQZDVDQDPD]LQJZLWQHVVDVWKHRULVHGE\,EQDO
4D\\LPG$+&(QG7KLVSXWWKHOHYHORQWKHVDPHSDUDVRWKHUPHDQV
RISURRILQJLYLQJWKHMXVWLFHWRPDQNLQGWKURXJKWKHSUHVHUYDWLRQRIKXPDQHVVHQWLDO
YDOXHV$VD WKHRU\ WKLVPHWKRG LV WKH VDPHDVXVHGE\ IRUHQVLFDQDO\VWNQRZQDV
%ORRGVWDLQ3DWWHUQ$QDO\VLV%3$ZLWKLQWKHFRQVLGHUDWLRQVRIELRORJLFDOFKHPLFDO
DQGSK\VLFDOWRLGHQWLI\WKHUHDOVLWXDWLRQRIDQ\FDVHV%3$LVDGLVFLSOLQHWKDWXVHV
WKHILHOGVRIELRORJ\SK\VLFVDQGPDWKHPDWLFV-DPHVHWDO$VDQLQIHUHQFH
LIPRUHH[WHQVLYHDQDO\VLVPDGHWRHODERUDWHRQWKLVVWRU\WKHPHWKRGXVHGE\3URSKHW
0XKDPPDGSEXKFRXOGEHFODVVLILHGWREHLQV\QFZLWKRWKHUUHOLDEOHIRUHQVLFV
PHWKRGVVXFKDV'1$SURILOLQJPHWKRGXQGHUFULPLQDOLVWIRUHQVLFV,WLVDOVRLQIHUUHG
E\ WKDW WLPH 3URSKHW 0XKDPPDG SEXK KDV DOUHDG\ XVHG WKH IRUHQVLF VFLHQFH
DSSOLFDWLRQWRVROYHFDVHVEXWZLWKLQWKHWHFKQRORJ\OLPLWDWLRQ1RQHRIWKHOHVVZH
FDQDOVRLQIHUWKDWEDVHGRQWKLVDFFRXQWWKH3URSKHW0XKDPPDGSEXKKDVWDNHQ
WKHUROHDVDQLQYHVWLJDWRUWRLQYHVWLJDWHWKHUHDOVLWXDWLRQDQGVFUXWLQLVHGWKHVZRUG
ZKLFKFDQEHUHODWHGWREDVLFSULQFLSOHVRIFULPHVFHQHLQYHVWLJDWLRQ
7KHVHDUHMXVWWZRVDPSOHVRIFDVHVIURPQXPHURXV,VODPLFFODVVLFDODFFRXQWV
WKDWUHODWLYHO\FRQWDLQWKHIRUHQVLFVFLHQFHYDOXHVWREHGLVFRYHUHG$OORI WKHPDUH
EDUHO\ IXQGDPHQWDO WKHRULHV EDVLF SULQFLSOHV LQIHUHQFHV DQG HTXDWLRQV LQ IRUHQVLF
VFLHQFHWKDWFDQEHFRQQHFWHGZLWKPDTƗڍLGDOVKDUƯµDK,QRUGHUWRGLVFRYHUPRUHRQ
WKH IRUHQVLFV HOHPHQWV LQ FODVVLFDO PDQXVFULSWV DQG ZKHWKHU IRUHQVLF VFLHQFH FDQ
UHDOLVHPDTƗڍLGDOVKDUƯµDKRUQRWIXUWKHUUHVHDUFKKDVWREHPDGH$VDSUHOLPLQDU\
WKHRU\EDVHGRQWKHVHLQWURGXFWRU\VWXGLHVIRUHQVLFVFLHQFHKDVLWVRZQIXQGDPHQWDOV
LQDFKLHYLQJPDTƗڍLGDOVKDUƯµDK+HQFHUHVHDUFKPXVWEHPDGHWRGHPRQVWUDWHVXFK
WKHRU\


 7KH,PSDFWRI6HSDUDWLRQ%HWZHHQ5HOLJLRQDQG6FLHQFHV
*HRUJH6DUWRQ D VFLHQFH SKLORVRSKHU GHVFULEHG WKDW GXULQJ WKH SHULRG
$'WKH0XVOLPVZHUHWKHLQWHOOHFWXDOSLRQHHUZKROHZRUOG5DPOL$ZDQJHW
DO  5HVHDUFKHUV DPRQJ WKH JOREH DJUHHG RQ WKH JORULRXV FRQWULEXWLRQ RI
0XVOLPVLQWKHVFLHQFHZRUOG7KLVQRWDEOHDFKLHYHPHQWZDVWKHQVORZO\GHFUHDVHG
GXHWRWKHVHSDUDWLRQRIUHOLJLRQDQGVFLHQFH6HSDUDWLRQRIUHOLJLRQDQGVFLHQFHEHJDQ
WRKDSSHQDIWHUWKFHQWXU\DVWKH,VODPLFZRUOGEHJDQWRGLPLQLVKJUDGXDOO\LQVL]H
7KXVWKHUHZHUHVHYHUDOLPSDFWVRFFXUUHGLQFOXGLQJWKHNQRZOHGJHVHSDUDWLRQZKHUH
0XVOLPV OHDUQHG VFLHQFH DSDUW IURP UHOLJLRXV NQRZOHGJH /DFN RI XQGHUVWDQGLQJ
VFLHQFH IURP WKH UHOLJLRXV YLHZ DQG WKH LVRODWLRQ RI UHOLJLRXV HWKLFV LQ SUDFWLFLQJ
VFLHQWLILFDQDO\VLVZHUHDPRQJWKHFRQVHTXHQFHVRIWKLVFLUFXPVWDQFH
)URPWKHIRUHQVLFVILHOG0LWFKDPLQ(QF\FORSDHGLDRI6FLHQFH
7HFKQRORJ\DQG(WKLFVVWDWHGWKDWWKHUHDUHIHZLVVXHVDQGFKDOOHQJHVWKDWQHHGWREH
RYHUFRPHZKLFKDUH
L 7RSUHVHUYHWKHHYLGHQFHIURPGDPDJHEHIRUHGXULQJDQGDIWHU
WKH HYLGHQFH EHLQJ FROOHFWHG IURP FULPH VFHQHV RU LQ VWRUDJH
IDFLOLWLHVDQGODERUDWRULHV
LL 7RJLYHDFFXUDWHDQDO\VLVDQGJHQXLQHO\SUHVHQWWKHILQGLQJVDQG
MXVWLI\KRZFULPHVRFFXUUHGLQOHJDOSURFHHGLQJVWRDVVLVWLQWKH
FULPHVFRQYLFWLRQ
LLL 7RH[SDQGDQGSUHVHUYHWKHSURIHVVLRQDOLVPRIIRUHQVLFVWKURXJK
NQRZOHGJHVKDULQJDQGUHJXODUSUDFWLFH
LY 7RDFTXLUHDWWHVWFRQILUPDQGSUHVHUYHODERUDWRU\HTXLSPHQW
Y 7UXWKIXOO\WHVWLI\LQJDERXWDQDO\WLFDOPHWKRGRORJLHVILQGLQJVDQG
FUHGHQWLDOVWRH[DPLQHUV
YL 7R EH TXDOLILHG LQ SUHVHQWLQJ WKRVH ILQGLQJ DV DQ H[SHUW LQ WKH
IRUHQVLFILHOG
S
$OOWKHVHFKDOOHQJHVQHHGWREHKDQGOHGZLVHO\E\IRUHQVLFSUDFWLWLRQHUV+RZHYHULW
LVQRWDVUHDOLVWLFDVZULWWHQLQUHSRUWRUMRXUQDO7KHUHDUHPDQ\FDVHVZKLFKDUHVWLOO
LQUHYLVLRQIRUWKHWLPHEHLQJDVWKH\ZHUHVRPDQ\DQDO\VHVKDQGOHGLQLQDSSURSULDWH
ZD\V0DQ\FDVHVFDQQRWEHVROYHGDVWKHHWKLFVFRXOGQRWEHIROORZHGLQGHILQLWH


6LJQLILFDQWO\ DOO WKHVH LVVXHV PXVW EH RYHUFRPH WR SURYLGH D FRQVLVWHQW
VWDQGDUGRIHYLGHQFLQJWKURXJKIRUHQVLFVFLHQFH7KRVHLVVXHVDUHOLNHO\SRLQWHGWRWKH
UROHRIHWKLFV LQFRQGXFWLQJDQ\IRUHQVLFVDQDO\VLV7KHUHDVRQRQZK\WKHVHLVVXHV
FDQQRW EH RYHUFRPH LV ZKHQ WKH IXQGDPHQWDOV RU EDVLF SULQFLSOHV DUH QRW EHLQJ
FRPSOLHGZLWKUHDOHWKLFVVWDQGDUGV&RUGQHU$VIRUDQH[DPSOHLQPHGLFDO
LQFOXGLQJIRUHQVLFSDWKRORJ\HWKLFV2PDU.DVXOHVDLGWKDWWKHLQFUHDVH
LQ PRUDO DQG HWKLFV YLRODWLRQV E\ PHGLFDO SUDFWLWLRQHUV LQ (XURSHDQ FRXQWULHV KDV
EHFRPHDGLOHPPDDVPRUDOYDOXHVZHUHQRWSDUWRIWKHVHFXODUVFLHQFHWUDGLWLRQLQ
UHFHQWWKFHQWXULHV7KHUHQDLVVDQFHRIWKHGLVFLSOLQHRIHWKLFVWKXVEHFDPHLQHYLWDEOH
UHFHQWO\WKXVDWWHPSWVWRH[SORUHPRUHRQWKHWRSLFDUHVWLOORQJRLQJ%XWWKHWUXWKLV
WKHLPSOLFDWLRQRIWKHVHSDUDWLRQEHWZHHQVFLHQFHDQGUHOLJLRQVKDVUHSODFHGWKHZD\
RISUDFWLFLQJµVKDULDKJXLGHG¶IRUHQVLFVFLHQFHZLWKWKH:HVWHUQVW\OH7KLVVLWXDWLRQ
RFFXUUHG DV VRPHRI WKHPEHOLHYHG WKDW ,VODP LV DQREVWDFOH WR KXPDQ OLIH 5DPOL
$ZDQJHWDO
)URPSUHOLPLQDU\LQYHVWLJDWLRQV0XVOLPSUDFWLWLRQHUVLQWKHILHOGRIIRUHQVLF
VFLHQFHGRQRWKDYHWKHGHILQLWHLGHDRQWKLVLVVXH7KHLQYHVWLJDWLRQKHOGRQWKHEDVLF
NQRZOHGJHRI,VODPLFHWKLFVFULWHULDRIEHFRPLQJDQH[SHUWZLWQHVVLQ,VODPLFODZDQG
KLVWRULFDOUHYLHZRI,VODPLFSUDFWLFHLQIRUHQVLFDQDO\VLVLQJHQHUDOVKRZHGWKDWWKH\
KDYHYHU\OHDVWNQRZOHGJHLQWKLVEDVLV6HYHUDOIDFWRUVKDYHEHHQK\SRWKHVLVHGVXFK
DV LVRODWLRQ LPSDFW RI WKH VHSDUDWLRQ EHWZHHQ VFLHQFH DQG UHOLJLRQ WKURXJK WKH
HGXFDWLRQDOSURJUDPPH5DPOL$ZDQJHWDODQGODFNRIUHVHDUFKFRQGXFWHG
LQFRUUHODWLQJIRUHQVLFVFLHQFHZLWKUHOLJLRQV7KH\GRUHDOLVHDERXWWKHH[LVWHQFHRI
UHOLJLRQVGLOHPPDWRZDUGVIRUHQVLFVSUDFWLFDODO+XVVHLQL5XWW\EXWDW
WKHVDPH WLPH WKH\GRQRW UHDOO\XQGHUVWDQGRQEDVLFVRU IXQGDPHQWDOVRI IRUHQVLF
HYLGHQFHLQ,VODPWKDWQHHGWREHSULRULWLVHG

3UHOLPLQDU\ LQYHVWLJDWLRQVKDYHEHHQFRQGXFWHG WKURXJKXQVWUXFWXUHG LQWHUYLHZ DQGEUDLQVWRUPLQJ
VHVVLRQVZLWKUDQGRPO\FKRVHQ0XVOLPIRUHQVLFVFLHQFHSUDFWLWLRQHUVLQ


 7KH1HHGIRU)RUHQVLF6FLHQFHLQ3URYLQJWKH7UXWKLQ,VODP
,QUHFHQW\HDUV WKHZRUOGKDVFODLPHGWKDW ,VODPLFODZGRHVQRWHIILFLHQW WR
EULQJMXVWLFHWRSHRSOH5RVH,VODPLFODZIDLOVWRFRQYLQFHWKHVRFLHW\IRULWV
HIILFLHQF\ LQ FRQYLFWLQJ FULPHV WKURXJK DGYDQFHG DQG ODWHVW GHYHORSPHQW RI
WHFKQRORJ\&RQWUDU\WRWKDWDQRWKHUMXVWLFHV\VWHPKDVEHHQOLQHDUO\XSWRGDWHLQWKH
DGYDQFHPHQWRIWHFKQRORJ\XVHGLQFRXUWFDVHVHVSHFLDOO\ZKHQLWFRPHVWRWKHXVHRI
IRUHQVLF VFLHQFH DV FLUFXPVWDQWLDO HYLGHQFH LQ FRXUW )RU WKDW UHDVRQ WKLV VWXG\ LV
FRQGXFWHGLQDFRQWULEXWLRQRIDGDSWLQJSULRUVWDQGDUGVRIDOTDUƯQDKWRWKHDSSOLFDWLRQ
RIIRUHQVLFVFLHQFHLQ,VODPLFODZ7KLVZLOOVLPLOLVHWKHSULRULW\RIDOTDUƯQDKZLWKDO
VKDKƗGDK DQG DOLTUƗU LQ WKHLU ZD\ DFKLHYLQJ PDTƗ܈LG DOVKDUƯµDK 7KLV DOVR
FRQVHTXHQWO\DWWULEXWHVWRUHVWRUHWKHSHUVSHFWLYHRQWKHHIILFLHQF\RI,VODPLFODZWR
SUHVHUYHRIKXPDQ¶VPD܈ODۊDK
0RUHRYHUWKHSULRULW\RIDOVKDKƗGDKDQGDOLTUƗULQ,VODPLFODZDUHDFFHSWHG
E\ WKH MXPKǌU PRVWVFKRODUVDV LWFRPHVIURPX܈ǌODOTDܒµL\\DK GHILQLWLYHGLYLQH
VFULSWV /XNPDQ 	:DQ $EGXO )DWWDK  7KH SUREOHP LV LQ WRGD\¶V ZRUOG
FRQYLFWLRQRIFULPHVDQGVROYLQJFDVHVWKURXJKWKHHYLGHQFLQJE\DOVKDKƗGDKDQGDO
LTUƗULVDOPRVWLPSRVVLEOHGXHWR$EGXO+DPLG
L $OLTUƗUZKHQLWFRPHVWRWKHVLWXDWLRQZKHQWKHWUXH,VODPLFWHDFKLQJLV
QRWIXOO\SUDFWLFHGZLWKLQWKHVLWXDWLRQRIDOƯPƗQDQGDOWDTZƗDUHKDUGO\
WREHDFKLHYHGKRZFDQZHH[SHFWWKHFULPLQDOVWRFRQIHVVWKHPVHOYHVIRU
WKHFRQYLFWLRQRIFULPHV"$EGXO+DPLG$OVRDVWLPHFKDQJHGWKLV
SUHVHQW FHQWXU\ LV ZD\ WRR IDU IURP WKH GD\V RI 3URSKHW 0XKDPPDG
SEXK DQG WKH FRPSDQLRQV 6R LW LV KDUG WR ILQG WKH JHQHUDWLRQ WKDW
PHQWLRQHGE\WKHSURSKHWDVWKHEHVWJHQHUDWLRQRIDOOWLPHDVLQWKHKDGLWK
QDUUDWHGIURPµ,PUƗQELQণXVD\Q

7KHKDGLWKUHIHUVWR
զɭ
Ւ
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Ց
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ՕɌ
7UDQVODWLRQ7KHEHVWRIP\IROORZHUVDUHWKRVHOLYLQJLQP\FHQWXU\JHQHUDWLRQWKHQWKRVHFRPLQJ
DIWHU WKHP DQG WKHQ WKRVH FRPLQJ DIWHU WKH ODWWHU µ,PUDQ DGGHG ³, GR QRW UHPHPEHU ZKHWKHU KH
PHQWLRQHGWZRRUWKUHHFHQWXULHVJHQHUDWLRQVDIWHUKLVFHQWXU\JHQHUDWLRQWKHQWKH3URSKHWDGGHG


LL $OVKDKƗGDKDVPHQWLRQHGLQYDULRXVERRNVRIILTKWKHUHDUHFHUWDLQFULWHULD
DSSOLHG WR WKH GLUHFW ZLWQHVV EHIRUH DSSURYHG E\ TƗڲƯ WR DFFHSW WKHLU
WHVWLPRQLHV$VWLPHFKDQJHGWKHVDPHVLWXDWLRQJRHVKHUH,WLVKDUGWRILQG
WKH DFFXUDWH DQG ILW ZLWQHVVHV LQ D FRQYLFWLRQ <HW MXVWLFH FRXOG QRW EH
LPSOLHG:KDW LV OHIW LQ HYHU\ FDVH LV WKH UROH RI H[SHUWZLWQHVVHV HLWKHU
ZKRVHDQDO\VHGDOTDUƯQDKDQGEHLQJEURXJKWWRWKHFRXUWWRH[SODLQRQWKH
DQDO\VLVPDGH ,Q IRUHQVLF VFLHQFH ILHOG WKH\KDYHEHHQNQRZQ DV HLWKHU
IRUHQVLFVFLHQWLVWRUIRUHQVLFLQYHVWLJDWRU
1H[WWKHDGYDQFHPHQWRIWHFKQRORJ\LQWKLVHUDOHDGVWRVRSKLVWLFDWHGDQGZHOO
SODQQHGFULPHV(YLOVDQGKDUPVDIIHFWHGWKHVRFLHW\EDGO\7KHJHQHUDOSULQFLSOHRI
PDTƗ܈LG DOVKDUƯµDK LV WR SUHVHUYH WKH FRQFLOLDWLRQ RI WKH JRRGQHVV DQG HOLPLQDWH
KDUPVDVVDLGE\,EQµƖVKǌU7KHRUHWLFDOO\WKLVPDTƗ܈LGHOHPHQWLQIRUHQVLFV
KDVEHHQLQWURGXFHGORQJWLPHDJRWRSUHVHUYHWKHHVVHQWLDOYDOXHVRIKXPDQOLIH<HW
WREHFRQILUPHGQRGHWDLOHGUHVHDUFKKDVEHHQPDGHWRLQWHJUDWHRQWKHUROHRIIRUHQVLF
VFLHQFHLQUHDOLVLQJPDTƗ܈LGDOVKDUƯµDK7KLVLVLPSRUWDQWWRJHQXLQHO\SURYHRQKRZ
PDTƗ܈LG DOVKDUƯµDK FDQEH REWDLQHG E\ WKH UROH RI IRUHQVLF VFLHQFH ,I WKH UROH RI
IRUHQVLFVFLHQFHFDQEHSURYHGWRUHDOLVHPDTƗ܈LGDOVKDUƯµDKLWZLOOJLYHDGGLWLRQDO
YDOXHV WR IRUHQVLF VFLHQFH LWVHOI WR EH UDLVHG D SDU KLJKHU LQ SUHYHQWLQJ KDUPV DQG
SUHVHUYLQJJRRGQHVV7KLVLVRQHRIWKHPDLQDVSHFWVRI,VODP7KLVGRHVQRWPHDQWKDW
WKHIXQGDPHQWDOVWKDWH[LVWQRZDGD\VDUHWRWDOO\LQFRQWUDGLFWZLWK,VODPLFSULQFLSOHV
%XW LWPHDQV WKDW WKLV UHFHQWGHYHORSPHQWRI WHFKQRORJ\ VKRXOG EH OLQNHGZLWK WKH
SLOODUVRIUHOLJLRQWRDFKLHYHPDTƗ܈LGDOVKDUƯµDK+RSHIXOO\E\KLJKOLJKWLQJRQWKH
LQWHJUDWLRQEHWZHHQIRUHQVLFVFLHQFHDQGDOTDUƯQDKZLWKLQWKHUHDOLVDWLRQRIPDTƗ܈LG
DOVKDUƯµDKWKLVVWXG\ZLOOVLJQLILFDQWO\ILOOWKHWKHRUHWLFDOJDS


7KHUHZLOOFRPHDIWHU\RXSHRSOHZKRZLOOEHDUZLWQHVVZLWKRXWEHLQJDVNHGWRJLYHZLWQHVVDQGWKH\
ZLOOEHGLVKRQHVWDQGQRWWUXVWZRUWK\DQGWKH\ZLOOYRZDQGZLOOQRWIXOILOWKHLUYRZVDQGIDWQHVVZLOO
DSSHDUDPRQJWKHP´
DO%XNKƗUL+DGLWK1R


 3ULRULWLVLQJ-XVWLFHWR0DQNLQG7KURXJK0DTƗ܈LGDO6KDUƯµDK
,VODPSULRULWLVHVMXVWLFHLQOLIHWKDWLVDSDUWRIWKHSUHVHUYDWLRQRIPD܈ƗOƯۊRU
DOڲDUǌUL\\ƗWµ8WKPƗQ7KHDOڲDUǌUL\\ƗWKDVEHHQGLVFXVVHGWKRURXJKO\LQ
WKH ILHOG RIPDTƗ܈LG WKURXJK ILYH FRQVHFXWLYH YDOXHV QDPHO\ IDLWK OLIH OLQHDJH
LQWHOOHFW DQGSURSHUW\7KHVHDUHE\GHILQLWLRQDFFRUGLQJ WRDO6KƗ৬LEƯ G$+
&(QHFHVVDU\LQVRFLHW\WRSUHVHUYHWKHYDOXHVWKDWUHODWHGWRWKH
WUDQTXLOOLW\ DQGFDOPQHVV$OVKDUƯµDK LV HQWLUHO\ ORRNLQJ IRUZDUG LQ WKH SULRULW\RI
PDLQWDLQLQJ WKHVH HVVHQWLDO YDOXHV DQG YDOLGDWHV DOO PHDVXUHV QHFHVVDU\ IRU WKHLU
SURWHFWLRQDQGGHYHORSPHQW.DPDOL:LWKWKHZRUVWFDVHVFHQDULRQRZDGD\V
,VODPLFODZVKRXOGEHLPSOHPHQWHGV\VWHPDWLFDOO\DQGVRPHSDUWLFXODUSDUWVRIWKHODZ
QHHGWREHFDUHIXOO\UHSRVLWLRQLQJWREHLQOLQHZLWKWKHDGYDQFHPHQWRIWHFKQRORJ\
$VLQRWKHUSDUWVLQ,VODPVXFKDVEDQNLQJDQGILQDQFHWKHUHDUHDORWRILPSURYHPHQW
PDGH$V ORQJDV LW LV QRWEHLQJ LQ FRQWUDGLFWZLWKQX܈ǌ܈ GHVFULSWLYH DQGDGLOODK
VFULSWZLWKLQWKHUROHRIPD܈ƗOƯۊDOPXUVDODKWKHUHSRVLWLRQLQJSURFHVVFDQEHGRQH
E\ VWDJHV 7KH ILUVW VWHS WR EH WDNHQ LV WR NQRZ WKH EDVLF IXQGDPHQWDOV RI FHUWDLQ
WHFKQRORJ\HVSHFLDOO\LQIRUHQVLFVFLHQFHILHOG
0RUHRYHUDVZHWDONDERXWWKHLVVXHRIDOVKXEKƗWSORIDOVKXEKDKGRXEWV
FRQMHFWXUHKHVLWDWLRQLQWKHLVVXHRIDOTDUƯQDKLWLVDELJSUREOHPDV,VODPLFODZLV
VWULFWO\UHOLHGRQWKHFRQFHSWRIDO\DTƯQLQVRPDQ\LPSRUWDQWMXGLFLDOFDVHVVXFKDV
DOۊXGǌG GHWHUPLQLQJ DOQDVDE DQG WKH GHWHUPLQDWLRQ RI EHORQJLQJV RU RQH¶V
SURSHUWLHV$VIRUHQVLFVFLHQFHFRXOGSURYHDQGKHOSVLQDOOLVVXHVUHODWHGWKHUHDUH
SDUWVZKLFKFDUU\WKHHOHPHQWVRIDOVKXEKDK$VWROGE\DO0DMDOLDOVKXEKDK
FDQH[LVWLQGLIIHUHQWZD\VIRUH[DPSOHVDOVKXEKDKIƯDOPDNƗQDQGDOVKXEKDKIƯDO
]DPƗQ 7KH FKDOOHQJH RI XVLQJ IRUHQVLF HYLGHQFH LQ HYLGHQFLQJ VKDULDK FDVHV LV WR
GHWHUPLQH WKH ZHLJKW RI WKH HYLGHQFH WKURXJK DQDO\VLV PDGH ,Q DVVLVW WR WKLV
GHWHUPLQDWLRQSURFHVVKXPDQDQGPDFKLQHPLVWDNHVVHOGRPEHLQJPDGHWKURXJKWKH
DQDO\VLV SURFHVV WKXV FUHDWLQJ DOVKXEKDK LQ DQDO\VLV DQG PDQDJHPHQW 7KLV DO
VKXEKDKVKRXOGEHGHILQHGFOHDUO\DVLWLVDSDUWRIWKHIRUHQVLFVFLHQFHEDVLFV'HILQLQJ
WKH SUHFLVH VWDQGDUG LQ DFFHSWLQJ VFLHQWLILF HYLGHQFH KHOSV LQ HOLPLQDWLQJ WKH DO
VKXEKDK<HWWKLVLVDQRWKHUORRSKROHRIWKLVILHOGWKDWQHHGVWREHH[SORUHG


/HWXVWDNHDQLQVWDQWDQDO\VLVRQRWKHUHVWDEOLVKHGµKXPDQEDVLV¶ODZVDURXQG
WKHZRUOGVXFKDV%ULWLVKODZDQG,QGLDQODZ7KHLUFRXUWVKDYHFHUWDLQVWDQGDUGVLQ
DFFHSWLQJIRUHQVLFDQDO\VLVWREHFDUULHGRXWDVHYLGHQFHLQFRXUW,QVHTXHQFHZLWK
WKHLVVXHRIDOVKXEKDKWKDWKDVEHHQUDLVHGEHIRUH,VODPLFOHJLVODWLRQHVSHFLDOO\FRXUW
VKRXOGKDYHLWVRZQSDUDPHWHUVRUVWDQGDUGVLQDFFHSWLQJRUWDNHLQWRDQ\FRQVLGHUDWLRQ
WR KHDU RQ IRUHQVLF HYLGHQFH 'XH WR ODFN RI UHVHDUFK DQG VWXG\ LQ WKH ILHOG RI
LQWHJUDWLRQEHWZHHQIRUHQVLFVFLHQFHDQG,VODPLFOHJLVODWLRQ,VODPLFODZQRZDGD\VLQ
GHILFLHQF\WRUHMXYHQDWHWKHV\VWHP7KXVPDQ\FDVHVDQGSUREOHPVFDQQRWEHVROYHG
FRPSHWHQWO\,WVKRXOGKDYHLWVRZQSDUDPHWHULQDFFHSWLQJDQ\IRUHQVLFHYLGHQFHVLQFH
,VODPDOUHDG\KDVLWVRZQJXLGHOLQHVEDVHGRQDO4XU¶ƗQDQGDO6XQQDK
0RUHRYHUDUHYLHZPDGHE\1LN1RUDLQLRQUDSHFDVHVLQ3DNLVWDQ
WKURXJK WKH2UGLQDQFH WKH2IIHQFHRI=LQD(QIRUFHPHQWRIণXGǌGFODLPHG
WKDWWKHUHLVDQHHGWRUHMXYHQDWHWKHHYLGHQFLQJSURFHGXUHLQRUGHUWREULQJMXVWLFHDW
WKHILUVWSODFH7KHUHYLHZGHQRWHVWKDWWKH,VODPLFODZGRHVQRWVHULRXVLQSUHVHUYLQJ
KXPDQ HVVHQWLDO YDOXHV $OVR WKHUH LV QR GLIIHUHQWLDWLRQ PDGH EHWZHHQ WKH SURRI
UHTXLUHG IRU UDSH DQG ]LQD FDVHV %RWK GHPDQGHG IRXU PDOH ZLWQHVVHV IRU WKH
SHQHWUDWLRQ DFWLYLW\+RZ FRXOG DZRPDQ SURYH WKDW VKH KDV EHHQ UDSHGZKHQ WKH
HYLGHQFLQJSURFHGXUHVWULFWO\UHOLHVXSRQWKHDIRUHPHQWLRQHGUHTXLUHPHQW"7KHZRUVW
FDVHVFHQDULRLIVKHLVSUHJQDQWZLWKRXWDQ\PDUULDJHGXHWRWKHUDSHKHUSUHJQDQF\
FRXOG EH XVHG WRZDUGV HYLGHQFLQJ WKH DFW RI ]LQD DJDLQVW KHU:LWKRXW DQ\ IXUWKHU
UHVHDUFKFODULILFDWLRQDQGGLVFXVVLRQRQWKLVWRSLFVRPHPD\XVHWKLVFDVHRIVWXG\
DVHYLGHQFHWKDWLWLVLPSRVVLEOHWRUHDOLVHPDTƗ܈LGDOVKDUƯµDKEDVHGRQWKHGHFLVLRQ
PDGH 2WKHUV PD\ JLYH WKH RSLQLRQ DQG VSHFXODWLRQ WKDW ,VODPLF ODZ LV LUUHOHYDQW
QRZDGD\VDVLWFDQQRWSULRUDQGSUHVHUYHHVVHQWLDOYDOXHVRIWKHKXPDQ
$VDIXUWKHUPDWWHUIRUWKHSXUSRVHWRSULRULWLVHMXVWLFHLQWRILUVWSODFH,VODPLF
ODZLVFRQVLVWRIPDQ\EUDQFKHVRIODZVXFKDVIDPLO\ODZFRPPHUFLDOODZFLYLODQG
FULPLQDOODZ7RSULRUMXVWLFHHDFKODZKDVWKHLURZQUROHZLWKLQWKHJXLGDQFHRIDO
4XU¶ƗQDQGDO6XQQDK $VDQH[DPSOH WKHODZRIHYLGHQFHLVVDOLHQW WRFUHDWHDQG

5HDGHUPLJKWDOVREH LQWHUHVWHG LQVRPHRI WKHSUHFHGLQJ UHVHDUFKDQGUHYLHZV6HHIRUH[DPSOHV
*LDQQHOOLDQG5LVLQJHUHWDO


GHYHORS WKH OHJDO VWUXFWXUH WREH HIIHFWLYHO\ FRQWUROOHG LQ VXFFHVVIXOQHVV =XOIDNDU
7KHWKUHHDFFHSWHGPHDQVRISURRIQDPHO\DOLTUƗUFRQIHVVLRQDOVKDKƗGDK
WHVWLPRQ\ DQG DO\DPƯQ RDWK DUH IRUPDOO\ DFNQRZOHGJHG E\ ,VODPLF ODZ RI
HYLGHQFHWKURXJKRXWWKHKLVWRU\DO=XKD\OLDO7DZLMLUƯ$QRWKHU
PHDQRISURRIWKDWKDVEHHQGHEDWHGE\WKHMXULVWVLVDOTDUƯQDKRULQFRQYHQWLRQDOODZ
LWLVNQRZQDVFLUFXPVWDQWLDOHYLGHQFH=XOIDNDU6FLHQWLILFHYLGHQFHFDQ
EHOLVWHGXQGHUWKLVPHDQDFFRUGLQJWRVRPHVFKRODUV+RZHYHUIRUHQVLFHYLGHQFHGRHV
QRWRQO\FRYHURQWKHDQDO\VLVDVSHFWEXWLWLVZLGHLQFOXGLQJRWKHUDVSHFWVVXFKDV
TXDOLW\DVVXUDQFHDQGKXPDQLQWHOOLJHQFH7KHLVVXHRFFXUVZKHQWKHWHFKQRORJ\DQG
GHYHORSPHQWRIVFLHQFHFDQQRWEHZLVHO\LQWHJUDWHGZLWKDOTDUƯQDK7KLVLVEHFDXVH
VFKRODUVKDYHQRW\HWUHVSRQGHGRQWKHLPSRUWDQFHRIIRUHQVLFVFLHQFHDVDOTDUƯQDK
WR SUHVHUYH KXPDQ HVVHQWLDO YDOXHV HVSHFLDOO\ LQPDTƗ܈LG DOVKDUƯµDK 7KLV LV DV
5DTXLEVDLG
,VODPKDVDQHVVHQWLDOVRFLDOHWKLFDOOHJDOGLPHQVLRQLQDGGLWLRQWRWKH
LQWHULRUIDLWKRIWKHLQGLYLGXDOV$WHFKQRORJ\LQVSLUHGE\WKH,VODPLF
REMHFWLYHVDQGLGHDOVVKDOOFDWHUWRWKHVRFLDOHWKLFDOOHJDOGLPHQVLRQ
:KLOHPRGHUQ WHFKQRORJ\ GLVWDQFHV SHRSOH IURP DWWULEXWHV VXFK DV
VRFLDOUHVSRQVLELOLW\FRPSDVVLRQDQGVHOIUHVWUDLQWIXUWKHULQJDLPOHVV
UHFUHDWLRQREMHFWLYHVPDTƗৢLGRI6KDULDRULHQWHGWHFKQRORJ\VKRXOG
KHOS IXOILO REMHFWLYHV WKDW DOORZ LQGLYLGXDOV WR OLYH D KXPDQH OLIH
DOORZLQJ WKHP WR EH FRQWHPSODWLYH DQG VHOIUHIOHFWLYH ZKLFK DUH
HVVHQWLDOFKDUDFWHULVWLFVIRUGHYHORSLQJDUHOLJLRXVFRQVFLRXVQHVV
S
6KHVWDWHGWKDW WKHUROHRI WHFKQRORJ\LQWKHKXPDQOLIHVKRXOGEHRULHQWHGWKURXJK
PDTƗ܈LGDOVKDUƯµDK6KHDOVRVWDWHGWKDWWKHUHLVDQXUJHQWQHHGLQWKH0XVOLPZRUOG
WREURDGHQWKHVFRSHRIILTKLQRUGHUWRUHVSRQGWRWKHQDWXUHRIPRGHUQWHFKQRORJ\
7KH FKDOOHQJHV IURP FRQWHPSRUDU\ WHFKQRORJLFDO SDUDGLJP FDQ EH HQFRXQWHUHG
WKURXJKFULWLFDOGLVFRXUVHDQGGLVFXVVLRQRQWKHPDTƗ܈LGDOVKDUƯµDKWKDWFRPSUHKHQG
WKHQRWLRQRIPD܈ODۊDKZLWKLQWKHFRQWH[WYDOXHVLQWKHWHFKQRORJLFDOSURJUHVVPRGHO
5DTXLE,QUHODWHGZLWKWKLVWKHRU\WKHMXVWLFHWRPDQNLQGFRXOGEHPLVGLUHFWHG
WKURXJKWKHPLVXQGHUVWDQGLQJRIIRUHQVLFVFLHQFH7KLVVLWXDWLRQFDQEHRYHUFRPHE\
DWKRURXJKXQGHUVWDQGLQJRIIRUHQVLFVFLHQFHIXQGDPHQWDOV
 


 )DLOXUH LQ 8QGHUVWDQGLQJ WKH )XQGDPHQWDOV RI )RUHQVLFV /HDGV WR
,UUHOHYDQWDQG0LVLQWHUSUHWDWLRQLQ/HJDO5HDVRQLQJ,MWLKƗGRIDOۉXNP
)LQDOO\ VR PDQ\ RI WKH MXGLFLDO RSLQLRQV GHDOLQJ ZLWK IRUHQVLF
HYLGHQFHHPSOR\VXFK WRUWXUHG ORJLF WKDW LW LV LPSRVVLEOH WREHOLHYH
WKDW FRXUWV DUH EOLQG WR WKH HPSLULFDO UHDOLWLHV RI WKLV HYLGHQFH ,W
DSSHDUVWKHUHIRUHWKDWODFNRIZLOOLVDEHWWHUH[SODQDWLRQWKDQSODLQ
LJQRUDQFH
6DNV	)DLJPDQ
7KH UHDVRQLQJ PHWKRG LQ ,VODP UHTXLUHG WKH DXWKRULW\ WR KDYH HQRXJK
NQRZOHGJHEHIRUHPDNLQJWKHFRQFOXVLRQRQFHUWDLQLVVXHV7KLVPHWKRGRORJ\LVQRW
OLPLWHGWRWKHPXIWLRUUHOLJLRXVFRXQVHORQO\EXWLWLVPDQGDWRU\IRUWKHVKDULDKRIILFHUV
LQFOXGLQJTƗڲƯLQZKLFKZKHQWKHDGPLVVLELOLW\RIVFLHQWLILFHYLGHQFHKDVEHHQUDLVHG
LQ6\DULDK&RXUW6FLHQWLILFHYLGHQFHKDGEHHQZLGHO\XVHGLQ&LYLOFRXUWLQ0DOD\VLD
DVIURP)HEUXDU\XQWLO1RYHPEHUWKHUHZHUHDERXWFDVHVUHSRUWHGWR
LQFOXVLYHO\FDOOXSRQ IRUHQVLFH[SHUWVDVZLWQHVVHVDQGGHDOZLWK IRUHQVLFHYLGHQFH
LQFOXGLQJERWKFLYLODQGFULPLQDOPDWWHUV/H[LV1H[LV0DOD\VLD0HDQZKLOH
LQ6\DULDK&RXUW WKHDSSOLFDWLRQRI VFLHQWLILFHYLGHQFHZDVYHU\ OLPLWHG6FLHQWLILF
HYLGHQFHVWDUWHGWREHXVHGLQWKURXJK'1$HYLGHQFHLQDFULPLQDOFDVHZKLFK
ZDVZHOFRPHGZLWKORWVRIDUJXPHQWDWLRQZKHQLWILUVWLQWURGXFHGLQ6\DULDK&RXUWLQ
0DOD\VLD 3HQGDNZD 6\DULH 1HJHUL 6DEDK OZQ 5RVOL ELQ $EGXO -DSDU 
=XOIDNDU  6LQFH WKH \HDU  XQWLO  WKH FDVHV WKDWZHUH IRXQG WR XVH
IRUHQVLFVH[SHUWVDQGVFLHQWLILFHYLGHQFHDVSDUWRIWKHWULDOVZHUHLQDVPDOODPRXQW
0XKDPPDG$]KDUL5LGKD$EGDK7KLVVWDWHPHQWVKRZVKRZIRUHQVLFV
LVOLNHO\WREHH[FOXVLYHDQGRGGWRVKDULDKFDVHVWKXVUHVXOWLQJ)RUPHU0DOD\VLD&KLHI
-XVWLFH7XQ$EGXO+DPLGLQKLVVSHHFKWRVWDWH
³&DEDUDQ SDOLQJ EHVDU NHSDGD %UXQHL LDODK EDJDLPDQD 3HJDZDL
3HJDZDL3HQ\LDVDW6\DUL¶DK3HJDZDL3HJDZDL3HQGDNZD6\DUL¶DK
GDQ+DNLP+DNLP 6\DUL¶DK DNDQPHQMDODQNDQ WXJDVWXJDVPHUHND
GDODP PHQ\LDVDW PHQGDNZD GDQ PHPELFDUDNDQ NHVNHV LWX
VHNXUDQJNXUDQJQ\D GL SHULQJNDW DZDO 6HODPD LQL SHQJDODPDQ
PHUHNDKDQ\DWHUKDGNHSDGDNHVNHV MHQD\DKNHFLOVHSHUWLNKDOZDW
$SDELOD XQGDQJXQGDQJ LWX GLODNVDQDNDQ WLEDWLED PHUHND DNDQ
WHUSDNVDPHQDQJDQL NHVNHV \DQJ OHELK UXPLW VHSHUWLPHQ\HEDENDQ
NHPDWLDQ URJRO GDQ PHQ\HEDENDQ NHFHGHUDDQ \DQJ MXJD DNDQ
PHOLEDWNDQSHQHULPDDQNHWHUDQJDQ VDLQWLILNPHODLQNDQ MLNDPHUHND


KDQ\D DNDQ PHQXQJJX RUDQJ \DQJ GLV\DNL PHPEXDW SHQJDNXDQ
PHODOXL LTUDU \DQJ WLGDN PXQJNLQ EHUODNX« 3HQJKDNLPDQ
SHQJKDNLPDQ LWX DNDQ PHQFHUPLQNDQ PXWX SHQWDGELUDQ NHDGLODQ
\DQJPHUHNDODNXNDQ´
S
7KHWH[WZDVTXRWHGLQUHIHUULQJWRKLVRSLQLRQUHJDUGLQJWKHLPSOHPHQWDWLRQRI6KDULD
3HQDO &RGH2UGHU  E\ WKH JRYHUQPHQW RI %UXQHL +H TXHVWLRQHG RQ KRZ WKH
SUDFWLFDO ZLOO EH IRU VKDULDK RIILFHUV LQFOXGLQJ MXGJHV LQ GHDOLQJ ZLWK VFLHQWLILF
HYLGHQFHLQFRXUWODWHU$Q\GHFLVLRQPDGHZLOOODWHUGLVSOD\WKHTXDOLW\RIMXGJHPHQW
DQGZLOOEHZRUOGO\YLHZHG:LWKWKDWIDLOXUHLQXQGHUVWDQGLQJWKHEDVLFVRIIRUHQVLF
VFLHQFH OHDGV WR LUUHOHYDQW DQG PLVLQWHUSUHWDWLRQ LQ OHJDO UHDVRQLQJ RI DOۊXNP
MXGJHPHQWUXOHV$KPDG6\XNUDQ$PLGRQHWDO
&RQGXFWLQJLMWLKƗGLVDVDOLHQWIHDWXUHLQMXVWLFHDGPLQLVWUDWLRQDV,VODPRUGHUV
WRFDUU\RXWMXGJHPHQWZLWKWKHEHVWRIKLVDELOLW\RQWKHWULDODO6DJJDI$VLQ
KDGLWKQXPEHULQৡDতƯত0XVOLPQGLWLVDVHSDUDEOHWDVNIURPLVVXLQJDQG
FDUU\LQJRXWWKHMXGJHPHQWZKHUHE\WKHMXGJHQHHGVWRUHVSRQGWRWKHFDVHVEURXJKW
LQFOXGLQJWKHHYLGHQFHDYDLODEOHEHIRUHPDNLQJMXGJHPHQW,QDUHODWHGVLWXDWLRQWKH
QHHGWRXQGHUVWDQGSUHFLVHO\RQHDFKDUHDRIIRUHQVLFHYLGHQFHHLWKHUE\WKHDVVLVWDQFH
RIH[SHUWVLVWKHVDOLHQWDFWLRQEHIRUHFRQVLGHULQJPDNLQJLMWLKƗG7KLVVLWXDWLRQZDV
VXSSRUWHG E\ 6FKLIIHU  ZKR H[SODLQHG RQ UHODWLRQVKLS RI MXGLFLDO HUURU ZLWK
IRUHQVLFVFLHQFH+HVLPSOLILHGWKHUHODWLRQVKLSWKURXJK)LJXUH

7KHKDGLWKUHIHUVWR

Ցɏ Օɵ ՑɏՔɯ Ւțȯ Փڈ
Ցْ ՕȡȆ Ցɗ Ւɯ ՓɟȆ ՑݰݍȄ Ցɯ
Ցɡ ՑȧȄ ՑȰ Փǻ ՑɤȆ
Ցɛ Ցɯ զɨ Ցȷ Ցɼ Փɻ Օʊ
Ցɨ Ցɏ Ւדʄ զڴ Ցȿ Փד Ցɤɽ Ւȷ ՑȲ Ցɑ Փɮ Ցȷ Ւɻ զɱ
Ց
Ƿ֗ ՓȾȆ Ցɐ
ՕɦȄ Փɵ Օȉɼȳ Օɮ Ցɯ
Ցɡ ՑȧȄ ՑȰ Փǻ Ցɼ֗ ՓɰȄ Ցȳ Օȡ
Ց
Ƿ Ւɻ Ցɨ ՑɗȈȆ Ցȿ
Ց
Ƿ
Տȳ Օȡ
Ց
Ƿ Ւɻ Ցɨ Ցɗ
Ց
Ǹ ՑɈ Օȫ
Ց
Ƿ Քɯ Ւț Ցȯ Փڈ
Ցْ ՕȡȆ Ցɗ
7UDQVODWLRQ$PULEQDOµ$ৢUHSRUWHG7KH0HVVHQJHURI$OODKSHDFHDQGEOHVVLQJVEHXSRQKLPVDLG
³,IDMXGJHPDNHVDUXOLQJVWULYLQJWRDSSO\KLVUHDVRQLQJLMWLKDGDQGKHLVFRUUHFWWKHQKHZLOOKDYH
WZRUHZDUGV,IDMXGJHPDNHVDUXOLQJVWULYLQJWRDSSO\KLVUHDVRQLQJDQGKHLVPLVWDNHQWKHQKHZLOO
KDYHRQHUHZDUG
0XVOLPQG



)LJXUH $6LPSOLILHG0RGHORI)RUHQVLF6FLHQFHDQG-XGLFLDO(UURUE\6FKLIIHU

 6FKLIIHUDGGHGWKDWWKHMXGLFLDOHUURUFDQDOVRRFFXUGXHWRVRPH
ODFNVLQIRUHQVLFVFLHQFHRUWKHMXVWLFHV\VWHP(LWKHULWRFFXUVLQWKHDQDO\VLVJDWKHULQJ
DQG HYDOXDWLRQ SURFHVV RU LQ WKH MXVWLFH V\VWHP LWVHOI VXFK DV WKH SRVVLELOLWLHV RI
PLVXQGHUVWDQGLQJ VWDWLVWLFDO DQG SUREDELOLVWLF GDWD SUHVHQWDWLRQ 7KRPSVRQ 	
6FKXPDQQ+RZFRXOGWKHMXGJHVFRPHWRWKHFRUUHFWMXGJHPHQWZKHQWKHFRXUW
ZDVEHLQJSUHVHQWHGZLWKPLVLQWHUSUHWDWLRQGXHWRODZ\HU¶VIDOODFLHVDQGLILWVRKRZ
FRXOG WKH VKDULDK MXGJHV NQRZ WKHUH ZHUH IDOODFLHV ZKHQ WKH\ KDYH D PLQLPXP
HGXFDWLRQEDFNJURXQGLQIRUHQVLFVFLHQFHRUDW]HUR"
0RUHRYHU WKH DFDGHPLF UHVHDUFK LQ FRQQHFWLQJ WKH UHOLJLRXVZLWK IRUHQVLFV
ILHOG LV D QHYHUHQGLQJ VWRU\ DV WKH IRUHQVLFV WHFKQRORJ\ UDSLGO\ HYROYHV
0LVXQGHUVWDQGLQJWKHFRQFHSWDQGSULQFLSOHLQIRUHQVLFVILHOGFDQFDXVHWRDVHULRXV
IDOODF\ LQ MXVWLI\LQJ UHODWHG LVVXHV $V IRU DQ H[DPSOH 0RKG 1RRU  LQ KLV
GLVVHUWDWLRQKDVPLVXQGHUVWRRGWKHSULQFLSOHRIVFUHHQLQJDQGTXDOLWDWLYHDQDO\VLVWKDW
DSSOLHGLQFDVHVUHODWHGWRWKHLQWR[LFDWLRQ7KLVUHVHDUFKHUGLGQRWWUHDWWKLVLGHDZHOO
7KLVLVGXHWRWKHPLVXQGHUVWDQGLQJRIWKHIRUHQVLFVFLHQFHEDVLFVDQGSULQFLSOHV+H
FRQFOXGHGWKDWWKHZHLJKWRIHYLGHQFHIURPDTXDOLWDWLYHDQDO\VLVRILQWR[LFDWLRQFRXOG


EHDFFHSWHGLQVKDULDKFRXUWZLWKRXWIXUWKHUGHWDLOLQJRQZKLFKDQDO\VLVLVDGPLVVLEOH
LQ VKDULDK FRXUW 7KHUHIRUH IRUHQVLF VFLHQFH VKRXOG KDYH EHHQ XQGHUVWRRG WKURXJK
H[WHQVLYH UHVHDUFKZRUNVEHJLQQLQJZLWK LWV IXQGDPHQWDOV+RZHYHU WR WKHEHVWRI
UHVHDUFKHU¶VNQRZOHGJHQRVWXG\KDVEHHQIRXQGVRIDUFRQGXFWHGWRH[SORUHRQWKH
IXQGDPHQWDOVRIIRUHQVLFVFLHQFHZLWKLQWKH,VODPLFSHUVSHFWLYHV
 3UREOHP6WDWHPHQW
3UREOHPVWDWHPHQWVLPSOLILHVWKHJDSVRIVHOHFWHGUHVHDUFKILHOGLQWRFRQFLVH
VWDWHPHQWV5HVHDUFKJDSLVWKHPRVWLPSRUWDQWSDUWLQWKHEHJLQQLQJRIDVWXG\7KH
JDSLQRWKHUZRUGLVDGLVFRQWLQXLW\LQFHUWDLQSDUWLQWKHILHOGRIVWXG\%DVHGRQHDUOLHU
OLWHUDWXUH DQG EDFNJURXQG RI VWXGLHV LQ WKLV WRSLF WKHUH DUH VHYHUDO JDSV KDV EHHQ
LGHQWLILHG7KHVHVWDWHPHQWVVKRXOGEHUHDGDORQJZLWKWKHEDFNJURXQGRIVWXG\IRU
PRUHH[SODQDWLRQ)LUVWO\WKHLPSDFWRIVHSDUDWLRQEHWZHHQVFLHQFHDQGUHOLJLRQKDV
UHVXOWHG WKH ZRUOG WR D GXDOLVWLF HGXFDWLRQ SURJUDP $OVR WKLV LPSOLFDWLRQ KDV
GLPLQLVKHG WKH SUDFWLFH RI UHOLJLRQ LQ VFLHQFH DSSOLFDWLRQ 2QH RI WKH ILHOGV WKDW
DIIHFWHGLVWKHIRUHQVLFVFLHQFHILHOG7KHLPSDFWFRQWULEXWHVWRPDMRULVVXHVLQIRUHQVLF
VFLHQFHVDQG,VODPHVSHFLDOO\LQWKHILHOGRIILTKDOMLQƗL\\5HFHQWFDVHVLQIRUHQVLF
VFLHQFHV SURYHG WKDW HWKLFDO LVVXHV KXPDQ HUURUV PLVLQWHUSUHWDWLRQ RI IRUHQVLF
HYLGHQFHLQFRXUWLQVWUXPHQWDWLRQDQGDFFUHGLWDWLRQKDYHHPHUJHGDVWKHPDLQLVVXHV
QRZDGD\V&RUGQHU/DFNLQXQGHUVWDQGLQJVFLHQFHIURPWKHUHOLJLRXVYLHZDQG
WKH LVRODWLRQ RI UHOLJLRXV HWKLFV LQ SUDFWLFLQJ VFLHQWLILF DQDO\VLV ZHUH DPRQJ WKH
FRQVHTXHQFHVRI WKLVFLUFXPVWDQFH.DVXOH7KLVLVGXHWRWKHWKRXJKW
WKDWUHOLJLRQPDNHVWKHOLIHGLIILFXOWLQDQ\DVSHFW5DPOL$ZDQJHWDO<HWQR
VSHFLILFUHVHDUFKZDVIRXQGWRUHLQWHJUDWHWKHILHOGRIIRUHQVLFVFLHQFHDQG,VODPIURP
LWVJURXQG7KHSKLORVRSKLFDOSULQFLSOHVHWKLFVKLVWRULFDODQGIRXQGDWLRQVVKRXOGEH
UHFRPPHQGHGWKURXJKDFRPSUHKHQVLYHDQDO\VLVWRSURYHWKDWWKHLQWHJUDWLRQLVH[LVWHG
DQGUHEXWWKHWKRXJKWWKDWVDLGWKHDSSOLFDWLRQRIUHOLJLRQLQVFLHQFHEULQJGLIILFXOWLHV
LQOLIH


+HQFHDQRWKHULVVXHLVKRZ,VODPLQWHJUDWHVWKHUROHRIDGYDQFHGVFLHQFHDQG
WHFKQRORJ\ZLWKPDTƗ܈LGDOVKDUƯµDKSULQFLSOHV$OTDUƯQDKKDVEHHQFUXFLDOQRWRQO\
IRUVFKRODUVEXWDOVROHJLVODWXUHVDQGMXGLFLDULHV=XOIDNDU7KLVLVWRSUHVHUYH
WKHHVVHQWLDOYDOXHVLQKXPDQOLIH*HQHUDOO\,PƗP0ƗOLNDQG$তPDGDOVRVXSSRUWHG
E\,EQDO4D\\LPSXWDOTDUƯQDKLQWKHHTXDOGHJUHHZLWKWKHHYLGHQFHRIDOVKDKƗGDK
DQGDOLTUƗUZKLOH RWKHU VFKRODUV MXVW DFNQRZOHGJH LW DV VXSSRUWLYH HYLGHQFH LQ D
FULPLQDO FRQYLFWLRQ DO=XতD\OL  :LWK WKDW IXUWKHU UHVHDUFKPXVW EH
FRQGXFWHGWRUHYHDORQZK\WKRVHVFKRODUVDFNQRZOHGJHGDOTDUƯQDKLQWKHHTXDOLW\RI
DOVKDKƗGDKDQGDOLTUƗUDVLWZLOOWKHQVWURQJO\VKRZWKDWDOTDUƯQDKKDVDQLPSRUWDQW
UROHLQSUHVHUYLQJHVVHQWLDOYDOXHVLQKXPDQOLIH,QIDFWPDQ\NLQGVRIUHVHDUFKKDYH
EHHQFRQGXFWHGWRH[SODLQRQWKHDGPLVVLELOLW\RIDOTDUƯQDKEXW\HWWRIRXQGRQWKH
UHODWLRQVKLSDQGLQWHJUDWLRQWKURXJKWKHGHILQLWHVFULSWV7KHUHPXVWEHVRPHSRLQWV
WKDW UHDOO\ VSHFLDO WRZDUGVPDTƗ܈LG DOVKDUƯµDK VLQFH LWV DFFHSWDQFH KDV DOVR EHHQ
DJUHHGE\SURPLQHQWVFKRODUV,EQDO4D\\LPQG,EQ)DUতXQ
0RUHRYHULWLVFU\VWDOFOHDUWKDWVKDULDKODZLVDFRPSOH[OHJDOV\VWHPGHULYHG
IURPWKHDXWKRULWDWLYHQHVVRILWVVRXUFHVEDVHGRQIDLWK7KHEDVLFRIWKLVOHJDOV\VWHP
UDWLILHVDEVROXWHSULQFLSOHV LQRUGHU WRSURWHFW LQQRFHQWSHRSOH IURPXQFRUURERUDWHG
FRQYLFWLRQ $QZDUXOODK  'HVSLWH WKDW DOVKDKƗGDK DQG DOLTUƗU DUH LQ WKH
KLJKHVWOHYHORIDGPLVVLELOLW\LWGRHVQRWPHDQWKDWRWKHUPHDQVRISURRIVKRXOGEH
LJQRUHG)RUHQVLFHYLGHQFHIRUH[DPSOHGLGQRWGLUHFWO\EHPHQWLRQHGLQDO4XU¶ƗQ
DQGSURSKHWLFWUDGLWLRQ\HDUVDJRWKHUHIRUHLWGLGQRWH[LVWLQLWVGHILQLWHIRUPDV
WRGD\$V%DGDZ\VDLGIRUHQVLFHYLGHQFHVRPHWLPHVFDQHIIHFWLYHO\UHSODFHWKH
WUDGLWLRQDOPHDQVRISURRIZKHQFRPSOHPHQWHGZLWKRWKHUFLUFXPVWDQWLDOHYLGHQFH
7KLVLVVXHKDVJLYHQDQLPSOLFDWLRQLQXQGHUVWDQGLQJWKHVKDULDKODZLWVHOI,Q0DOD\VLD
FRQWH[WVKDULDKODZKDVEHHQUHFRJQLVHGDVRQHRIWKHMXGLFLDOV\VWHPVRIWKHFRXQWU\
6RPHLVVXHVRFFXULQFRPSUHKHQGLQJWKHWHUPLQRORJLHVUHODWHGWRWKHWHUPDOTDUƯQDK
DOED\\LQDKDQGDOVKDKƗGDK%DVHGRQ5X]PDQUHVHDUFKKHSURYHGWKDWDO
TDUƯQDKKDVEHHQFDWHJRULVHGXQGHUWKHWHUPRIµFLUFXPVWDQWLDOHYLGHQFH¶,QWKHVDPH
WLPHLWUHIHUVWRµUHOHYDQWIDFW¶7KHOHJDOGHILQLWLRQRIWKHVHWZRWHUPVLVDEVROXWHO\
GLIIHUHQWDVGHILQHGE\6\DULDK&RXUW(YLGHQFH )HGHUDO7HUULWRULHV 7KLV
FDXVHG IRUHQVLFV DSSOLFDWLRQ LQ VKDULDK OHJLVODWLRQ LV D ZD\ IDU EHKLQG IURP LWV


DSSOLFDWLRQLQ&LYLOOHJLVODWLRQ7KLVDXWKRUVXJJHVWVIRUDUHSRVLWLRQLQJRIDOTDUƯQDK
DQGPRUHFODULILFDWLRQRQWKHWHUPPHQWLRQHGLQ6HFWLRQRIWKH$FW7KLVMXVWLILFDWLRQ
WKURXJKFRPSUHKHQVLYHXQGHUVWDQGLQJRQWKHIXQGDPHQWDOVRIIRUHQVLFVFLHQFHFRXOG
DVVLVW LQ UHSRVLWLRQLQJ WKHVH WHUPLQRORJLHV 5X]PDQ  +HQFH GXH WR WKHVH
FLUFXPVWDQFHVIRUHQVLFVFLHQFHDVLQWHJUDWLRQZLWKDOTDUƯQDKQHHGWREHH[SORUHGDV
WKHQHHGLQSURYLQJWKHWUXWKLQ,VODP
7KLUGO\ LW LVDJUHHGWKDW LQPRVWRIVKDULDKOLWHUDWXUHVVFLHQWLILFHYLGHQFHLV
VRUWHGXQGHUWKHDOTDUƯQDKFDWHJRU\2QO\DIWHUWKFHQWXU\SURPLQHQWVFKRODUVZHUH
IRXQGWRSXWVRPHRIWKHVFLHQWLILFHYLGHQFHLQWRWKHDOED\\LQDKFDWHJRU\DVVFLHQWLILF
HOHPHQWVZHUHIRXQGLQUHODWHGFDVHV7KHSXUSRVHVDQGWKHDLPVRIIRUHQVLFVFLHQFH
DUH OHDGLQJ WRZDUGV WR VDIHJXDUG KXPDQ LPSRUWDQW YDOXHV DQG WR UHPRYH KDUP LQ
VRFLHW\ 7KLV LV WKH UHDVRQ ZK\ RWKHU MXGLFLDO V\VWHPV KDYH DGDSWHG LW IRU DERXW
FHQWXULHV,WLVDELJORVVLIIRUHQVLFVFLHQFHFDQQRWEHDGDSWHGDVRQHRIWKHPHDQRI
SURRI LQ VKDULDK ODZ LQGHSHQGHQWO\ =XOIDNDU  $Q LVVXH DULVHV KHUH ZKHQ
IRUHQVLFVFLHQFHKDVUDSLGO\JURZQDQGH[SDQGHGWREHFRPHVXFKDJUHDWGLVFLSOLQHLQ
KXPDQOLIH:KHUHLVLWVSODFHLQWKHGLVFXVVLRQRIPDTƗ܈LGDOVKDUƯµDKDQGKRZFRXOG
LW KDV UHODWHG WR WKLV ILHOG" 7KLV KRZHYHU QHHGV D VWURQJ DUJXPHQWDWLRQ WKURXJK
UHDVRQLQJ PHWKRG IURP WKH DXWKRULWDWLYHQHVV RI ,VODPLF VRXUFHV LQ ZKLFK FDQ EH
FRPSOLHGZLWKPDTƗ܈LGDOVKDUƯµDK+DOODT1\D]HH$VIDUDVUHVHDUFKHU
FRQFHUQ WKHUH LVQRDFDGHPLF UHVHDUFK WKDW WULHG WRJLYH D VWURQJDUJXPHQWDWLRQ WR
DGDSWIRUHQVLFVFLHQFHLQZKROHZLWKLQPDTƗ܈LGDOVKDUƯµDKIRUPXODWLRQ
/DVWO\ OHJDO UHDVRQLQJ DQG GHHS XQGHUVWDQGLQJ RI IRUHQVLF VFLHQFH
IXQGDPHQWDOVDUH WKHEDVLF IRXQGDWLRQV WRZDUGV WKHSHUVRQZKRGHDOVZLWKIRUHQVLF
HYLGHQFH)DLOXUHLQXQGHUVWDQGLQJWKHIXQGDPHQWDOVRIIRUHQVLFVOHDGWRLUUHOHYDQWDQG
PLVLQWHUSUHWDWLRQLQUHDVRQLQJ%DVHGRQEDFNJURXQGRIWKHVWXG\WKHUHLVDUHVXUJHQFH
LQDSSUHKHQGLQJWKHIRXQGDWLRQRIIRUHQVLFVFLHQFHLQGHDOLQJZLWKIRUHQVLFFDVHVRULQ
FRQGXFWLQJ UHVHDUFK LQ WKH UHODWHG DUHD 7KLV FRXOG PLQLPLVH HUURUV LQ MXGLFLDO
LQWHUSUHWDWLRQRIIRUHQVLFHYLGHQFHDQGHQVXUHDFFXUDWHILQGLQJVRIVWXGLHVLQUHODWHG
ILHOG6DNV	)DLJPDQ6FKLIIHU+HQFHVRPHUHFRPPHQGDWLRQVKRXOG
EHSURSRVHGVLQFHXQWLOWKLVSHULRGRIWLPHWKLVNLQGRIUHVHDUFKKDV\HWWREHGRQH


 5HVHDUFK2EMHFWLYHV
7KH IRFXV RI WKLV UHVHDUFK LV WR UHFRPPHQG IRU WKH LQWHJUDWLRQ RI IRUHQVLF
VFLHQFH IXQGDPHQWDOV DQGDOTDUƯQDK WRZDUGV DFKLHYLQJPDTƗ܈LG DOVKDUƯµDK:LWK
VXFKDQREMHFWLYHLQPLQGWKHUHVHDUFKDLPV
L 7RLGHQWLI\IRUHQVLFVFLHQFHHOHPHQWVLQ0XVOLPVFKRODUV¶YLHZRQWKH
DGPLVVLELOLW\RIDOTDUƯQDKLQ,VODP
LL 7RDQDO\VHWKHUHODWLRQVKLSRIIRUHQVLFVFLHQFHHOHPHQWVZLWKPDTƗ܈LG
DOVKDUƯµDK IURP LWV WUDQVIHUDELOLW\ WKURXJK UHSRUWHG IRUHQVLF VFLHQFH
FDVHV
LLL 7R DQDO\VH IXQGDPHQWDO IUDPHZRUN RI IRUHQVLFV LQ ,VODP EDVHG RQ
IRUHQVLFVHOHPHQWVIRXQGLQVFKRODUV¶YLHZRQWKHDGPLVVLELOLW\RIDO
TDUƯQDKLQ,VODP
LY 7RSURSRVHIRUDIXQGDPHQWDOUHFRPPHQGDWLRQRIIRUHQVLFVFLHQFHDV
LQWHJUDWLRQZLWKDOTDUƯQDKWRZDUGVDFKLHYLQJPDTƗ܈LGDOVKDUƯµDK
 5HVHDUFK4XHVWLRQV
$VIRUWKLVVWXG\LQWKHHQGRIUHVHDUFKILQGLQJVZLOOPDQDJHWRHODERUDWHRQ
KRZFRXOGIRUHQVLFVFLHQFHIXQGDPHQWDOVDFKLHYHPDTƗ܈LGDOVKDUƯµDKDQGDQVZHURQ
L :KDWDUHWKHIRUHQVLFVFLHQFHHOHPHQWVLQ0XVOLPVFKRODUV¶YLHZRQWKH
DGPLVVLELOLW\RIDOTDUƯQDKLQ,VODP"
LL :KDWDUHWKHUHODWLRQVKLSRIIRUHQVLFVFLHQFHHOHPHQWVZLWKPDTƗ܈LGDO
VKDUƯµDKWKURXJKWKHUHSRUWHGIRUHQVLFFDVHV"
LLL :KDWDUH WKHFRPSRQHQWVRI IRUHQVLFV IXQGDPHQWDO IUDPHZRUNEDVHG
RQ IRUHQVLF VFLHQFH HOHPHQWV IRXQG LQ VFKRODUV¶ YLHZ RQ WKH
DGPLVVLELOLW\RIDOTDUƯQDKLQ,VODP"
Y +RZZRXOGWKHIRUHQVLFVFLHQFHIXQGDPHQWDOVEHUHFRPPHQGHGDVDQ
LQWHJUDWLRQZLWKDOTDUƯQDKLQDFKLHYLQJPDTƗ܈LGDOVKDUƯµDK"


 5HVHDUFK6FRSH
5HVHDUFKHUDZDUHWKDWIRUHQVLFVFLHQFHLVWRREURDGLQVFRSH%\OLPLWLQJWKH
VFRSHRIWKLVVWXG\WKLVUHVHDUFKZLOOEHLQIRFXVDQGWKHILQGLQJVZLOOEHFRQFLVHDQG
FRPSDFW7KHVFRSHRIIRUHQVLFVFLHQFHLQWKLVVWXG\LVYLHZHGIURPWKHIXQGDPHQWDOV
DVSHFWZKLFKFRYHUVWKHSKLORVRSKLFDOSDUWRIIRUHQVLFVFLHQFHVXFKDVWKHIRXQGDWLRQ
SULQFLSOHV DQG WKH KLVWRULFDO DUHD 5HVHDUFKHU DOVR KDV OLPLWHG WKH VFRSH WR WKH
GLVFXVVLRQRQWKHVFKRODUV¶YLHZLQWKHDGPLVVLELOLW\RIDOTDUƯQDKDVWKLVLVWKHSRLQW
WKDWPDNHVIRUHQVLFVFLHQFHEHLQJDGPLVVLEOH LQ ,VODPLF ODZ0RUHRYHU VWDWXWHDQG
UHYLHZVDOVREHLQJOLPLWHGWR)HGHUDO6WDWHRI:LOD\DK3HUVHNXWXDQDVLWLVSDULPDWHULD
WR VKDULDK OHJLVODWLRQ LQ RWKHU VWDWHV LQ0DOD\VLD 1DMLEDK  7KH UHYLHZV RI
IRUHQVLFVFLHQFHSUDFWLFHLQWKLVVWXG\LVDOVROLPLWHGWR-DEDWDQ$JDPD,VODP:LOD\DK
3HUVHNXWXDQ'HSDUWPHQWRI)HGHUDO7HUULWRU\RI,VODPLF$IIDLUV±-$:,$VIURP
WKHPHWKRGRORJLFDODVSHFWVGDWDVRXUFHVLQFOXGHGYDULRXV4XU¶DQLFYHUVHVDQGKDGLWK
DVH[SODLQHGLQPHWKRGRORJ\VHFWLRQEXWQRWOLPLWHGWRILTKVRXUFHV5HJDUGLQJWKH
GLVFXVVLRQRIPDTƗ܈LGDOVKDUƯµDKLQWKLVVWXG\WKHVFRSHKDVLQFOXGHGEXWQRWOLPLWHG
WRPDTƗ܈LGDOVKDUƯµDKNKD܈܈DKIRFXVVHGRQµXTǌEƗW
 2ULJLQDO&RQWULEXWLRQVRI7KLV6WXG\
7KLVWKHVLVKDVWKUHHSURPLQHQWFRQWULEXWLRQVPHWKRGRORJLFDOWKHRUHWLFDODQG
SUDFWLFDO $V IRU WKH PHWKRGRORJLFDO LPSOLFDWLRQ WKLV VWXG\ VXJJHVWV VRPH QHZ
DQDO\WLFDOWHFKQLTXHLQWKHILHOGRI,VODPLFUHVHDUFK7KHFRPELQDWLRQRIFRPSXWHULVHG
DQGPDQXDOFRGLQJSURFHVVHVWRZDUGVWZRGLIIHUHQWODQJXDJHVRIPDQXVFULSWVQDPHO\
$UDELFDQG(QJOLVKODQJXDJHVGHOLEHUDWHO\HQVXUHWKHVPRRWKQHVVRIFRGLQJSURFHVV
,QIDFWWKDWWKLVNLQGRIFRPELQDWLRQJLYHVDFOHDUHUSLFWXUHRIWKHVHDUFKHGFRGHV2Q
WKH WKHRUHWLFDO IURQW WKLV VWXG\ FRQWULEXWHV WR WKH OLWHUDWXUH RI LQWHJUDWLRQ EHWZHHQ
VFLHQFH DQG UHOLJLRQ LQ JHQHUDO DQG WKH FRQQHFWLRQ EHWZHHQ IRUHQVLF VFLHQFH DQG
PDTƗ܈LGDOVKDUƯµDKVSHFLILFDOO\ WKURXJKWKHLQWHJUDWLRQRIDOTDUƯQDKDQGIRUHQVLF


VFLHQFH7KLVUHVHDUFKFODLPVWKDWWKHLQWHJUDWLRQEHWZHHQVFLHQFHVDQG,VODPLFODZKDV
EHHQ HVWDEOLVKHG DV WKH IRUHQVLFV HOHPHQWV GR H[LVWHG LQ UHOLJLRXV PDQXVFULSWV RI
,VODPLFODZ,WDOVRVWUHVVHGRQWKHUROHRIIRUHQVLFVLQWKHSUHVHUYDWLRQRIDOڲDUǌUL\\ƗW
DONKDPVDKLQGXFWLYHO\DQGGHGXFWLYHO\IURPFDVHVWXGLHVSUHVHQWHG)XUWKHUPRUHWKLV
VWXG\ DOVR KLJKOLJKWV WKH UROH RI DOTDUƯQDK LQ UHDOLVLQJ PDTƗ܈LG DOVKDUƯµDK
,QWHUHVWLQJO\WKLVUHVHDUFKDGGVWRWKHOLWHUDWXUHRIIRUHQVLFVWKDWWKHUHLVDEOXHSULQWWR
UHFRJQLVHG IRUHQVLFVDVDOTDUƯQDK LQ WKHSUHVHUYDWLRQRIDOڲDUǌUL\\ƗWDONKDPVDK
0HDQZKLOHRQWKHSUDFWLFDOSRLQWRIYLHZWKLVUHVHDUFKHPSKDVLVHVWKDWWKHIRUHQVLFV
DQG,VODPLFODZPXVWEHLQV\QFKURQLVHGZLWKHDFKRWKHU7KHQHJOLJHQFHRILQWHJUDWLQJ
WKHVHWZRILHOGVZLOOQHJDWLYHO\LQIOXHQFHERWKVLGHV
7KLVUHVHDUFKKDVDOVRJLYHEHQHILWV WR WKHILHOGRIPDTƗ܈LGDOVKDUƯµDK LQD
FRQWULEXWLRQWRRSHQDQHZWRSLFRIGLVFXVVLRQ+HQFHPDTƗ܈LGƯVFKRODUVZLOOODWHU
PDNH IXUWKHU HODERUDWLRQV UHODWHGRQ WKLV WRSLF$V IRU DQ\ ,VODPLF LQVWLWXWLRQV WKDW
LQWHQG WR VHW D ILUPRU HVWDEOLVKLQJ WKH JXLGDQFH RI ,VODPLF SUDFWLFHV DQG HWKLFV LQ
IRUHQVLF VFLHQFH WKHUH DUH VRPH LPSOLFDWLRQV WKDW FDQEH UHIHUUHG DW WKH HQGRI WKH
UHVHDUFK,WLVXSWRWKHLQVWLWXWLRQVWRHYDOXDWHWKHILQGLQJVZKHWKHULWLVVXLWDEOHWREH
WDNHQIRUIXUWKHUDFWLRQVRUQRW$VIRUVFLHQWLVWV0XVOLPIRUHQVLFVFLHQWLVWVHVSHFLDOO\
FDQJDLQQHZSHUVSHFWLYHVRQWKHLUMREDQGWKXVZLOOFRQWULEXWHWRDQ,VODPLFPRGHORI
SURIHVVLRQDQGSUDFWLFH)RUWKHEHQHILWVRIIXWXUHUHVHDUFKHUVWKLVVWXG\JXLGHVWKHP
WRSXWIRUZDUGIRUPRUHUHVHDUFKLQWKLVILHOGRIVWXG\DVWKLVLVDIDVWIORZLQJUHVHDUFK
DUHD%\UHFRJQLVLQJWKHUROHDQGWKHLPSRUWDQFHRIIRUHQVLFVFLHQFHLQ,VODPZLOOOHDG
WR IXUWKHU H[WHQVLYH UHVHDUFK 7KLV VWXG\ LV DOVR D SLRQHHU WR RWKHU UHVHDUFKHUV WR
H[SORUHPRUH LQ WKH ILHOG RI LQWHJUDWLRQ EHWZHHQ IRUHQVLF VFLHQFH DOTDUƯQDK DQG
PDTƗ܈LGDOVKDUƯµDK


 2SHUDWLRQDO'HILQLWLRQ
6RPHRIWKHEDVLFWHUPLQRORJLHVWKDWDUHUHODWHGWRWKLVVWXG\DUHPHQWLRQHGLQ
WKLV VHFWLRQ 7KHVH HODERUDWLRQV DLP WR JXLGH WKH VWXG\ WKURXJK GHILQLWH WHUPV DQG
SUHYHQWDQ\PLVLQWHUSUHWDWLRQRIWKHXQGHUVWDQGLQJWRUHDGHUV
 )RUHQVLF6FLHQFH)XQGDPHQWDOV
µ)RUHQVLF VFLHQFH¶ WHUPLQRORJ\ VKRXOG EH UHDG WRJHWKHU DV D QRXQ ZKLFK
GHVFULEHGDVWKHDSSOLFDWLRQRIVFLHQWLILFWHFKQLTXHVWROHJDOLQYHVWLJDWLRQVDQGVFLHQFH
LQWKHVHUYLFHRIWKHODZ(PEDU6HGGRP	3DVV5HVHDUFKHUDOVRXVHGWKH
WHUPµIRUHQVLFV¶WRUHIHUWRIRUHQVLFVFLHQFHLQWKLVVWXG\IRUWKHHDVHRIUHDGLQJDQG
ZULWLQJ$VIRUWKLVVWXG\µWKHIRUHQVLFVFLHQFHIXQGDPHQWDOV¶LVDSKUDVHWKDWUHIHUVWR
WKH SULPDU\ UXOHV SULQFLSOHV EDVH DQG FRUH RI IRUHQVLF VFLHQFH +RXFN	 6LHJHO
7KHZRUGµIXQGDPHQWDOV¶VKRXOGEHUHDGWRJHWKHUZLWKµIRUHQVLFVFLHQFH¶IRUD
FRPSOHWHWHUPLQRORJ\XQGHUVWDQGLQJRIWKLVVWXG\7KLVWHUPLQRORJ\LQFOXGHVEXWQRW
OLPLWHGWRVFLHQWLILFDQGQRQVFLHQWLILFDVSHFWVRIIRUHQVLFVFLHQFHWKDWFRQVLVWVRIVL[
DVSHFWVQDPHO\FULPLQDOMXVWLFHDQDO\WLFDOWRROVELRORJLFDOFKHPLFDOSK\VLFDODQG
OHJDODVSHFWVRIIRUHQVLFVFLHQFH0RUHRYHUWKLVVWXG\DOVRXVHGWKHWHUPLQRORJ\RI
µIRUHQVLF VFLHQFH HOHPHQWV¶ WKDW UHIHUV WR WKH UXGLPHQWV DQG FRPSRQHQW SDUWV RI
IRUHQVLFVFLHQFHDSSOLFDWLRQ
 $O4DUƯQDK&LUFXPVWDQWLDO(YLGHQFH
,QIDFWWKHUHLVDORWRIDUJXPHQWDWLRQLQGHILQLQJDOTDUƯQDKWKLVVWXG\XVHG
WKHGHILQLWLRQJLYHQE\,EQ1XMD\PQGWKDWLVDQ\VLJQSURRIRUHYLGHQFHZKLFKLV


FLUFXPVWDQWLDOO\FRUURERUDWLQJWRZDUGVUHOHYDQWIDFWRUSUHVXPSWLYHSURRIWRUHDFKWR
WKHFHUWDLQSRLQWRIDFDVH,QWKLVVWXG\WKHGHILQLWLRQDOVRLQFOXGHVDOTDUƯQDKZKLFK
UHODWHGWRHYHU\DVSHFWRIIRUHQVLFVFLHQFHWKDWFDQEHDVVLPLODWHGLQWRWKHDGPLVVLELOLW\
RIDOTDUƯQDKLQHYLGHQFLQJFDVHV
 0DTƗ܈LGDO6KDUƯµDK7KH2EMHFWLYHVRI,VODPLF/DZ
7KLV UHVHDUFK UHIHUVPDTƗ܈LG DOVKDUƯµDK DV WKH OHJLWLPDWH SXUSRVHV RU WKH
REMHFWLYHVRI,VODPLFODZDQGXVHGDFRPELQDWLRQRIWKHGHILQLWLRQJLYHQE\DO4DUUƗIL
  DO5D\VǌQL   DQG µ$XGD   ,W LV WKH µJRDOV RI WKH
VKDULDK WKDW DLPV DQG EULGJHV EHWZHHQ WKH ODZ DQG WRGD\¶V FRQFHSWLRQV RI KXPDQ
ULJKWV GHYHORSPHQW DQG FLYLOLVDWLRQ ZKLFK OLQNHG ZLWK SUHVHUYLQJ PD܈ODۊDK DQG
HOLPLQDWLQJPDIVDGDK FRQFHSW WKDW QHHG WR EH REWDLQHG IRU WKH EHQHILW RI KXPDQ
EHLQJ¶7KLVGHILQLWLRQDOVRLQFOXGHVEXWQRWOLPLWHGWRWKHGHILQLWLRQRIDOڲDUǌUL\\ƗW
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 $Q HYDOXDWLRQ RI VRPH
DQWKURSRORJLFDOWUDLWVXVHGLQSDWHUQLW\WHVWV+HUHGLWDV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